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2,4-DIAMINOPYRIMIDINE DERIVATIVES USEFUL AS INHIBITORS OF PKC-THETA 

FIELD OF THE INVENTION 
This invention relates to substituted pyrimidine derivatives which are useful as inhibitors of 
PKC-theta and are thus useful for treating a variety of diseases and disorders that are mediated 
or sustained through the activity of PKC-theta, including immunological disorders and type II 
diabetes. This invention also relates to pharmaceutical compositions comprising these 
compounds, methods of using these compounds in the treatment of various diseases and 
disorders, processes for preparing these compounds and intermediates useful in these processes. 

BACKGROUND OF THE INVENTION 

The protein kinase C family is a group of serine/threonine kinases that is comprised of twelve 
related isoenzymes. These kinases are expressed in a wide range of tissues and cell types. Its 
members are encoded by different genes and are sub-classified according to their requirements 
for activation. The classical PKC enzymes (cPKC) require diacylglycerol (DAG), 
phosphatidylserine (PS) and calcium for activation. The novel PKC's (nPKC) require DAG and 
PS but are calcium independent. The atypical PKC's (aPKC) do not require calcium or DAG. 

PKC-theta is a member of the nPKC sub-family. It has a restricted expression pattern, found 
predominantly in T cells and skeletal muscle. Upon T cell activation, a supramolecular 
activation complex (SMAC) forms at the site of contact between the T cell and antigen 
presenting cell (APC). PKC-theta is the only PKC isoform found to localize at the SMAC (C. 
Monks et al, Nature, 1997, 385, 83), placing it in proximity with other signaling enzymes that 
mediate T cell activation processes. In another study (G. Baier-Bitterlich et al 3 Mol Cell Biol, 
1996 9 16, 342) the role of PKC-theta in the activation of AP-1, a transcription factor important 
in the activation of the IL-2 gene, was confirmed. In unstimulated T cells, constitutively active 
PKC-theta stimulated AP-1 activity while in cells with dominant negative PKC-theta, AP-1 
activity was not induced upon activation by PMA. Other studies showed that PKC-theta, via 
activation of IkB kinase beta, mediates activation of NF-kB induced by T cell receptor/CD28 
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co-stimulation (N. Coudronniere et al., Proc. Nat. Acad. Sci. U.S.A., 2000, 97, 3394; X. Lin et 
at, Moll Cell. Biol, 2000, 20, 2933). Proliferation of peripheral T cells from PKC-theta 
knockout mice, in response to T cell receptor (TCR)/CD28 stimulation was greatly diminished 
compared to T cells from wild type mice. In addition, the amount of IL-2 released from the T 
cells was also greatly reduced (Z. Sun et al., Nature, 2000, 404, 402). Otherwise, the PKC-theta 
knockout mice seemed normal and were fertile. 

The studies cited above and other studies confirm the critical role of PKC-theta in T cell 
activation and subsequent release of cytokines such as IL-2 and T cell proliferation (A. Altaian 
et al., Immunology Today, 2000, 21, 567). Thus an inhibitor of PKC-theta would be of 
therapeutic benefit in treating immunological disorders and other diseases mediated by the 
inappropriate activation of T cells. 

It has been well established that T cells play an important role in regulating the immune 
response (Powrie and Coffman, Immunology Today, 1993, 14, 270). Indeed, activation of T 
cells is often the initiating event in immunological disorders. Following activation of the TCR, 
there is an influx of calcium that is required for T cell activation. Upon activation, T cells 
produce cytokines, including as IL-2, leading to T cell proliferation, differentiation, and effector 
function. Clinical studies with inhibitors of IL-2 have shown that interference with T cell 
activation and proliferation effectively suppresses immune response in vivo (Waldmann, 
Immunology Today, 1993, 14, 264). Accordingly, agents that inhibit T lymphocyte activation 
and subsequent cytokine production are therapeutically useful for selectively suppressing the 
immune response in a patient in need of such immunosuppression and therefore are useful in 
treating immunological disorders such as autoimmune and inflammatory diseases. 

In addition, PKC theta activation has been shown to be associated with insulin resistance in 
skeletal muscle (M.E. Griffen et al., Diabetes, 1999, 48, 1270). Therefore inhibitors of PKC- 
theta may also be useful for treating type II diabetes. 

Dahmann et al, U.S. Application Ser. No. 10/271,763, filed October 16, 2002, (now U.S. Patent 
Application Publication No. 2003/0171359 Al) discloses pyrimidine derivatives as inhibitors of 
various protein kinases such as SRC kinase, PLK kinase and particularly cyclin-dependent 

2 
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kinases (CDKs) and Aurora B. WO 00/75113 and U.S. 6,432,963 describe pyrimidine 
carboxamides as inhibitors of Syk tyrosine kinase. WO 01/00213 discloses heteroaryl 
substituted pyrrolidines as SRC kinase inhibitors. WO 97/19065 describes substituted 2- 
anilinopyrimidine compounds as inhibitors of certain protein kinases. WO 02/096887 and WO 
02/096888 both disclose 2-anilinopyrimidine derivatives as inhibitors of cyclin-dependent 
kinases. WO 03/106451 discloses certain substituted diaminopyrimidine compounds as 
inhibitors of PKC-theta. 

There is a continuing need in the art for compounds that are potent and selective inhibitors of 
PKC-theta. 

BRIEF SUMMARY OF THE INVENTION 
In a general aspect, the present invention is directed to the compounds of the following formula 
(I): 




(I) 

wherein Ri, R 2 and R 3 are as defined herein, as well as the tautomers, pharmaceutically 
acceptable salts, solvates, and amino-protected derivatives thereof. It has been found that the 
compounds of formula (I) have valuable pharmacological properties, particularly an inhibiting 
activity on PKC-theta. Many of the compounds of the invention are not only potent inhibitors 
of PKC-theta but are also selective for the inhibition of PKC-theta as compared to one or more 
other protein kinases. 

hi another aspect, the present invention is directed to a compound of the present invention for 
use as a medicament. 
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In another aspect, the present invention is directed to a method of inhibiting PKC-theta activity 
in a patient comprising administering to the patient a compound of the present invention as 
described above. 

In another aspect, the present invention is directed to a method of treating a disease or disorder 
associated with the activation of T cells comprising administering to a patient in need of such 
treatment a compound of the present invention as described above. 

In another aspect, the present invention is directed to a method of treating an immunological 
disorder comprising administering to a patient in need of such treatment a compound of the 
present invention as described above. Examples of such immunological disorders that may be 
treated include, for example, inflammatory diseases, autoimmune diseases, organ and bone 
marrow transplant rejection and other disorders associated with T cell mediated immune 
response, including acute or chronic inflammation, allergies, contact dermatitis, psoriasis, 
rheumatoid arthritis, multiple sclerosis, type I diabetes, inflammatory bowel disease, Guillain- 
Barre syndrome, Crohn's disease, ulcerative colitis, graft versus host disease (and other forms of 
organ or bone marrow transplant rejection) and lupus erythematosus. 

hi another aspect, the present invention is directed to a method of treating type II diabetes 
comprising administering to a patient in need of such treatment a compound of the present 
invention as described above. 

In yet additional aspects, the present invention is directed to pharmaceutical compositions 
comprising the above-mentioned compounds, the use of the above-mentioned compounds for 
the preparation of pharmaceutical compositions for the treatment of the above-mentioned 
diseases and disorders 9 processes for preparing the above-mentioned compounds and 
intermediates used in these processes. 

DETAILED DESCRIPTION OF THE INVENTION 
Definition of Terms and Conventions Used 

4 



Patent provided by Sughrus fttfeon ; PLLC - iittp://www.sughrue,com 



WO 2004/067516 



PCT/US2004/002240 



Terms not specifically defined herein should be given the meanings that would be given to them 
by one of skill in the art in light of the disclosure and the context. As used in the present 
specification and claims, however, unless specified to the contrary, the following terms have the 
meaning indicated and the following conventions are adhered to. 



A. Chemical Nomenclature, Terms, and Conventions 

In general, for groups comprising two or more subgroups, the last named group is the radical 
attachment point, for example, "alkylaryl" means a monovalent radical of the formula Alk-Ar-, 
while "arylalkyl" means a monovalent radical of the formula Ar-Alk- (where Alk is an alkyl 
group and Ar is an aryl group). Furthermore, the use of a term designating a monovalent radical 
where a divalent radical is appropriate shall be construed to designate the respective divalent 
radical and vice versa. Unless otherwise specified, conventional definitions of terms control and 
conventional stable atom valences are presumed and achieved in all formulas and groups. 

All alkyl groups shall be understood as being branched or unbranched unless otherwise 
specified. Other more specific definitions are as follows: 

The term "halogen" as used in the present specification shall be understood to mean bromine, 
chlorine, fluorine or iodine. 

The term "heteroaryl" refers to a stable 5 or 6 membered, monocyclic aromatic heterocycle 
radical, wherein the heterocycle radical is optionally fused to either an aryl, e.g. benzene, or to a 
second 5 or 6 membered, monocyclic aromatic heterocycle to form in each case a bicyclic 
heteroaryl group. Each heterocycle consists of carbon atoms and from 1 to 3 heteroatoms chosen 
from nitrogen, oxygen and sulfur. The heterocycle may be attached by any atom of the cycle, 
which results in the creation of a stable structure. Example "heteroaryl" radicals include, 
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl, 
isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, oxadiazolyl, thiadiazolyl, quinolinyl, isoquinolinyl, 
indolyl, benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, benzpyrazolyl, 
benzothiofuranyl, benzothiazolyl, quinazolinyl and indazolyl. 

5 
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The term "aryl" shall be understood to mean a 6-10 membered monocyclic or bicyclic aromatic 
carbocycle, and includes, for example, phenyl and naphthyl; other terms comprising "aryl" will 
have the same definition for the aryl component, and examples of these moieties include: 
arylalkyl, aryloxy or arylthio. 

The term "oxo" refers to a double-bonded oxygen group (=0). 

The phrases "wherein each of the d- 6 alkyl groups", "wherein each of the Ci_ 8 alkyl groups" or 
"wherein each of the aryl groups" or similar language in a definition is intended to refer to the 
indicated groups when either alone or as part of another chemical group if such combined 
groups are provided for in a definition. For example, the language "wherein each of the Ci- 
6 alkyl groups" refers to Ci- 6 alkyl groups as well as Ci- 6 alkyl groups when attached to other 
groups, e.g., the Ci- 6 alkyl portion of a d- 6 alkyloxy or aryl-Ci- 6 alkyl group, if such groups are 
provided for in a definition. 

The term "amino protected derivatives" shall be understood to mean compounds of formula (I) 
wherein one or more of the amine groups are protected by suitable amino protecting groups. 
Amino protecting groups that may be used include, for example, alkoxycarbonyl groups, such as 
tert-butyloxycarbonyl (Boc) and ethoxycarbonyl, Mannich bases, Schiff bases and amino acids. 
As would be understood by a person skilled in the art, such amino protected compounds may be 
useful as intermediates in the preparation of other compounds of formula (I), e.g., as described 
in the synthetic processes below, and/or may themselves be useful as prodrugs that can be 
administered to a patient to be converted in vivo into a PKC-theta inhibitor having the resulting 
pharmacologic and therapeutic effects expected from the inhibition of PKC-theta in a patient. 

The term "pharmaceutical^ acceptable salts" include those derived from phamiaceutieally 
acceptable inorganic and organic acids and bases. Examples of suitable acids include 
hydrochloric, hydrobromic, carbonic, sulfuric, nitric, perchloric, fumaric, maleic, phosphoric, 
glycolic, lactic, salicylic, succinic, toluene-p-sulfonic, tartaric, acetic, citric, methanesulfonic, 
formic, benzoic, malonic, naphthalene-2-sulfonic and benzenesulfonic acids. Other acids, such 
as oxalic acid, while not themselves pharmaceutically acceptable, may be employed in the 

6 
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preparation of salts useful as intermediates in obtaining the compounds of this invention and 
their pharmaceutically acceptable acid addition salts. Salts derived from appropriate bases 
include alkali metal (e.g., sodium), alkaline earth metal (e.g., magnesium), ammonium and N- 
(C1-4 alkyl)4 + salts. 

The term "solvate" means a physical association of a compound with one or more solvent 
molecules or a complex of variable stoichiometry formed by a solute (for example, a compound 
of Formula (I)) and a solvent, for example, water, ethanol, or acetic acid. This physical 
association may involve varying degrees of ionic and covalent bonding, including hydrogen 
bonding. In certain instances, the solvate will be capable of isolation, for example, when one or 
more solvent molecules are incorporated in the crystal lattice of the crystalline solid. In general, 
the solvents selected do not interfere with the biological activity of the solute. Solvates 
encompasses both solution-phase and isolatable solvates. Representative solvates include 
hydrates, ethanolates, methanolates, and the like. 

The term "hydrate" means a solvate wherein the solvent molecule(s) is/are H 2 0. 

The term "compounds of the invention" and equivalent expressions are meant to embrace 
compounds of Formula (I) as herein described, including the tautomers, pharmaceutically 
acceptable salts, solvates, and ammo-protected derivatives thereof, where the context so 
permits. In general, the compounds of the invention and the formulas designating the 
compounds of the invention are understood to only include the stable compounds thereof and 
exclude unstable compounds, even if an unstable compound might be considered to be literally 
embraced by the compound formula. 

The term "stable compound" means a compound that is sufficiently robust to survive isolation 
to a useful degree of purity from a reaction mixture 5 and formulation into an efficacious 
therapeutic agent. For example, a compound which would have a "dangling valency" is not a 
compound contemplated by the invention. 
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Specific compounds of the present invention may be identified in the present specification by 
chemical name and/or chemical structure. In the event of any conflict between the chemical 
name and chemical structure, the chemical structure will control. 

B. Isomer Terms and Conventions 

In general, all tautomeric and isomeric forms and mixtures thereof, for example, individual 
geometric isomers, stereoisomers, enantiomers, diastereomers, racemates, racemic or non- 
racemic mixtures of stereoisomers, mixtures of diastereomers, or mixtures of any of the 
foregoing forms of a chemical structure or compound is intended, unless the specific 
stereochemistry or isomeric form is specifically indicated in the compound name or structure. 

It is well-known in the art that the biological and pharmacological activity of a compound is 
sensitive to the stereochemistry of the compound. Thus, for example, enantiomers often exhibit 
strikingly different biological activity including differences in pharmacokinetic properties, 
including metabolism, protein binding, and the like, and pharmacological properties, including 
the type of activity displayed, the degree of activity, toxicity, and the like. Thus, one skilled in 
the art will appreciate that one enantiomer may be more active or may exhibit beneficial effects 
when enriched relative to the other enantiomer or when separated from the other enantiomer. 
Additionally, one skilled in the art would know how to separate, enrich, or selectively prepare 
the enantiomers of the compounds of the present invention from this disclosure and the 
knowledge in the art. 

Preparation of pure stereoisomers, e.g. enantiomers and diastereomers, or mixtures of desired 
enantiomeric excess (ee) or enantiomeric purity, are accomplished by one or more of the many 
methods of (a) separation or resolution of enantiomers, or (b) enantioselective synthesis known 
to those of skill in the art, or a combination thereof These resolution methods generally rely on 
chiral recognition and include, for example, chromatography using chiral stationary phases, 
enantioselective host-guest complexation, resolution or synthesis using chiral auxiliaries, 
enantioselective synthesis, enzymatic and nonenzymatic kinetic resolution, or spontaneous 
enantioselective crystallization. Such methods are disclosed generally in Chiral Separation 
Techniques: A Practical Approach (2nd Ed.), G. Subramanian (ed.), Wiley-VCH, 2000; T.E. 

8 
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Beesley and R.P.W. Scott, Chiral Chromatography, John Wiley & Sons, 1999; and Satinder 
Ahuja, Chiral Separations by Chromatography, Am. Chem. Soc, 2000. Furthermore, there are 
equally well-known methods for the quantitation of enantiomeric excess or purity, for example, 
GC, HPLC, CE, or NMR, and assignment of absolute configuration and conformation, for 
example, CD ORD, X-ray crystallography, or NMR. 

C. Pharmaceutical Administration Terms and Conventions 

The term "patient" includes both human and non-human mammals. 

The term "therapeutically effective amount" means an amount of a compound according to the 
invention which, when administered to a patient in need thereof, is sufficient to effect treatment 
for disease-states, conditions, or disorders for which the compounds have utility. Such an 
amount would be sufficient to elicit the biological or medical response of a tissue, system, or 
patient that is sought by a researcher or clinician. The amount of a compound of according to 
the invention which constitutes a therapeutically effective amount will vary depending on such 
factors as the compound and its biological activity, the composition used for administration, the 
time of administration, the route of administration, the rate of excretion of the compound, the 
duration of treatment, the type of disease-state or disorder being treated and its severity, drugs 
used in combination with or coincidentally with the compounds of the invention, and the age, 
body weight, general health, sex, and diet of the patient. Such a therapeutically effective 
amount can be determined routinely by one of ordinary skill in the art having regard to their 
own knowledge, the state of the art, and this disclosure. 

The phrase "disease or disorder associated with the activation of T cells" and similar 
expressions mean that the activation of T cells is a contributing factor to either the origin or 
continuation of the disease or disorder in the patient 

Embodiments of the Invention 

In its broadest generic aspect, the invention provides novel compounds of the formula (I) below: 

9 
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H 




(I) 



wherein: 



Ri is Ci- 8 alkyl, C 3 -7cycloalkyl, C 3 - 7 cycloalkyl-Ci- 8 alkyl, naphthyl, quinolinyl, aryl-Ci- 8 alkyl 5 or 
heteroaryl-Ci-galkyl, wherein in each of the Ci_ 8 alkyl groups a methylene group may optionally 
be replaced by -NHC(O)- or -C(0)NH-, and wherein each of the Ci- 8 alkyl groups is optionally 
substituted by an oxo group or one or more Ci^alkyl groups wherein two alkyl substituents on 
the same carbon atom of a Ci- 8 alkyl group may optionally be combined to form a C2-5 alkylene 
bridge, and wherein the aryl group is optionally substituted on adjacent carbon atoms by a C3- 
6 alkylene bridge group wherein a methylene group is optionally replaced by an oxygen, -S-, - 
S(O)-, -SO2- or-N(R 6 )s 

or Ri has the following structure: 



wherein x and y are independently 0, 1, 2, 3 or 4, provided that x+y is 2 to 4, z is 0, 1 or 2, and 
one or two CH 2 groups in the ring may optionally be replaced by -O-, -S- 9 -S(O)-, -S0 2 - or - 



wherein each Ri group is optionally substituted by one or more of the following groups: Ci_ 
6 alkyl, C 3 _ 6 cycloalkyl, halogen, nitro, hydroxy, Ci- 6 alkyloxy, Ci_ 6 alkylthio, aryl, arylCi^alkyl, 
aryloxy, arylthio, aminosulfonyl, or amino optionally substituted by one or two Ci^alkyl 
groups, wherein each aryl group is optionally substituted by one or more Ci_6alkyl, halogen, 




N(R 6 ); 
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nitro, hydroxy or amino optionally substituted by one or two Ci. 6 alkyl groups, and wherein in 
each of the d- 6 alkyl groups a methylene group may optionally be replaced by -NHC(O)- or 
C(0)NH-, and wherein each of the Ci- 6 alkyl groups is optionally substituted by one or more 
halogens; 

R 2 is selected from the following groups: 




11 



Patent provided by Sughrus fttfeon ; PLLC - http^/www.sughrue,corrt 



WO 2004/067516 



PCT/US2004/002240 



wherein: 

n is an integer from 3 to 8; 
p is an integer from 1 to 3; 
q is an integer from 0 to 3; 

R4 and R 5 are each independently selected from hydrogen, Ci- 6 alkyl, arylCi- 6 alkyl, or amidino, 
wherein each aryl group is optionally substituted by one or more Ci^alkyl, halogen, nitro, 
hydroxy or amino optionally substituted by one or two Ci- 6 alkyl groups, and wherein each of the 
Ci. 6 alkyl groups is optionally substituted by one or more halogens, and wherein the amidino is 
optionally substituted by one to three Ci^alkyl; 

R 6 is hydrogen or C^alkyl; 

wherein each R 2 group is optionally substituted by one or more Ci- 6 alkyl, Ci. 6 alkoxy, CN, -OH, 
-NH 2 or halogen; 

R 3 is halogen, cyano, nitro, Ci- 6 alkyl, Ci_ 6 alkyloxycarbonyl or aminocarbonyl, wherein each of 
the Ci- 6 alkyl groups is optionally substituted by one or more halogens; 

or a tautomer, pharmaceutical^ acceptable salt, solvate, or ammo-protected derivative thereof, 

with the proviso that the specific compounds of U.S. Patent Application Publication No. 
2003/0171359 Al are excluded 

The phrase "specific compounds of U.S. Patent Application Publication No. 2003/0171359 Al" 
means all the individual compounds that are specifically identified by name or structure in the 
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disclosure of U.S. Patent Application Publication No. 2003/0171359 Al, herein incorporated by 
reference in its entirety. This includes, but is not limited to, the following compounds: 

2-(2-naphthylamino)-^ 
pyrimidine; 

2-(benzylamino)-4-(4-aminom 

2-(benzylamino)-4-(4-aminome1h^ and 
2-(2-cUorobenzylamino)-4-(4-aminomethyl-cyclohexylmethylami 

All the specific compounds of U.S. Patent Application Publication No. 2003/0171359 Al 9 
including the four compounds listed above, are excluded from the present invention. 

In another embodiment of the invention, there are provided compounds of the formula (I) as 
described above, and wherein: 

Ri is aryl-Ci. 4 alkyl or heteroaryl-Ci- 4 alkyl, wherein in each of the C M alkyl groups a methylene 
group may optionally be replaced by -NHC(O)- or -C(0)NH-, and wherein each of the C^alkyl 
groups is optionally substituted by an oxo group or one or more Ci- 3 alkyl groups wherein two 
alkyl substituents on the same carbon atom of a Ci- 4 alkyl group may optionally be combined to 
form a C 2 -5 alkylene bridge, and wherein the aryl group is optionally substituted on adjacent 
carbon atoms by a C 3 _6alkylene bridge group wherein a methylene group is optionally replaced 
by an oxygen, sulfur or -N(Ra)-; 

or Ri has the following structure: 




13 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughrue.com 



WO 2004/067516 



PCT/US2004/002240 



wherein x and y are independently 0, 1, 2 or 3 , provided that x+y is 2 to 3 , and z is 0 or 1; 

wherein "heteroaryl" is defined as pyridyl, furyl, thienyl, pyrrolyl, imidazolyl, or indolyl; 

wherein each R x group is optionally substituted by one or more of the following groups: Ci- 
6 alkyl, CI, Br, F, nitro, hydroxy, CF 3 , -OCF 3 , -OCF 2 H, -SCF 3 , C^alkyloxy, Ci- 4 alkylthio, 
phenyl, benzyl, phenyloxy, phenylthio, aminosulfonyl, or amino optionally substituted by one or 
two Ci- 3 alkyl groups; 



R 2 is selected from the following groups: 






wherein: 



n is an integer from 5 to 7; 
p is an integer from 1 to 2; 
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R4 and R 5 are each independently selected from hydrogen, Ci^alkyl, arylCi- 6 alkyl, or amidino; 

R<5 is hydrogen; 

R 3 is Br, CI, F, cyano or nitro; 

or a tautomer, pharmaceutically acceptable salt, solvate, or ammo-protected derivative thereof; 

In another embodiment of the invention, there are provided compounds of the formula (I) as 
described above, and wherein: 

Ri is phenyl-Ci_4alkyl or naphthylCi. 2 alkyl, 

wherein each R x group is optionally substituted by one or more, of the following groups: methyl, 
CI, Br, F, nitro, hydroxy, CF 3 , -OCF 3 , -SCF 3 , C^alkyloxy or d_ 4 alkylthio; 

R 2 is selected from the following groups: 




and 
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wherein: 

R4 and R 5 are each independently selected from hydrogen, C1-3 alkyl, or amidino; 
R 3 is Br, CI, cyano or nitro; 

or a tautomer, pharmaceutically acceptable salt, solvate, or amino-protected derivative thereof; 

In another embodiment of the invention, there are provided compounds of the formula (I) as 
described above, and wherein: 

Ri is phenylCH 2 - 

wherein the phenyl group is optionally substituted by one or more of the following groups: 
methyl, CI, Br, F, nitro, hydroxy, CF 3 , -OCF 3 , -SCF 3 , C^alkyloxy or Ci_ 4 alkylthio; 

R 2 is selected from the following groups: 




R 3 is nitro; 

R4 and R 5 are each independently selected from hydrogen, methyl, or amidino; 

or a tautomer 9 pharmaceutically acceptable salt, solvate, or amino-protected derivative thereof 

In another embodiment of the invention, there are provided compounds of the formula (I) 
selected from the group below: 
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ethyl 4-( { [4-(aminomethyl)cyclohexyl]methyl} amino)-2- 
[(2-chlorobenzyl)amino]pyrimidine-5-carboxylate 



O CH, 




HN N NH 



CI 




NH 0 



N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^- 
[(2R)- 1,2,3 ,4-tetrahydronaphthalen-2-yl]pyrimidine-2,4- 
diamine 



m/z 432.30 (M + H) 4 



m/z 411.5 (M + H) 



o 



HN^N^NH 





NH 9 



A^- {[4-(aminomethyl)cyclohexyl]metliyl} -5-nitro-A^- 
[(2S)-l 9 2,3,4-te1rahydronaphthalen"2-yl]pyrimidine-2,4- 



m/z 411 A (M + Hf 



diamine 



O 

HN^N NH 





NH, 



A^-{[4-(aminomethyl)cyclohexyl]methyl}-5-nitro--A^- 

[(lR)-l,2,3,4-tetrahydronaphthalen-l-yl]pyrimidine-2,4- 

diamine 



m/z411.4(M + Hf 



O 
i + 
,N. 



HN^N^NH 



00 




NH, 
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N 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^- 
[( 1 S)- 1 ,2,3 ,4-tetrahydronaphthalen- 1 -yl]pyrimidine-2,4- 
diamine cT 

HN N NH 

NH 2 


m/z 411.5 (M + H)"*" 




N*- {[4-(aminomethyl)cyclohexyl]methyl} -7V z -[2-(4- 
chlorophenyl)ethyl]-5-nitropyrimidine-2,4-diamine 

A X 

HN N NH 

NH 2 


m/z 419.4 (M + Hf 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-[2-(2- 
methylphenyl) ethyl] -5 -nitropyrimidine-2 ? 4-diamine 

o + 

A A 

HN N NH 

Xc», tQs, 

^ NH 2 


m/z 399.5 (M + Hf 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -[2-(3 - 
methylphenyl)ethyl]-5-nitropyrimidine-2,4-diaiiiine 

hAAnh 

HN N NH 

^^•CH 3 NH 2 


m/z 399.5 (M + H) + 
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A^-{[4-(aminomethyl)cyclohexyl]methyl}-A^-[2-(4- 
methylphenyl)ethyl]-5-ni1ropyrimidine-2 5 4-diamme 

o + 

HN^N NH 

6 A 


m/z 399.4 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -JV*-[2-(2- 
fluorophenyl) ethyl] -5 -nitropyrimidine-2,4-diamine 

o 
A* 

HN N NH 
^ NH, 


m/z 403.4 (M + Hf 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A/" z -[2-(3- 
fluorophenyl)ethyl]-5-nitropyrimidine-2 ? 4-diamine 

o 

X A 

HN N NH 

k!5 5^F NH2 


m/z 403.5 (M + Hf 




iV 4 -{[4<aminomethyl)cyclohexyl]methyl}-A^-[2-(4- 
fluorophenyl)ethyl]-5-ni1xopyrimidine-2 5 4-diamine 

0 

N^Y^O" 
HN N NH 

F 


m/z 403.4 (M + H) + 
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A^-(2-aminobenzyl)-A^- {[4- 

(aminomethyl)cyclohexyl]methyl}-5-iiitxopyrimidine-2 ? 4- 
diamine 

o 


m/z 386.4 (M + H) + 




iV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-A^-(3 J ,5- 
dimethoxybenzyl)-5-nitropyrimidine--2 9 4--diamine 

II J 

(pH 3 HN^N^NH 
°^CH 3 


m/z 431.4 (M + Hf 


• 


TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -[3,5- 
bis(trifluoromethyl)benzyl]-5-nitropyrimidine-2,4-diamme 

?» 

jfY °" 

F HN N NH 

F-f F NH ^ 


7«/z 507.3 (M + H) + 




{3-[({2-[(2-chlorobenzyl)amino]-5-nitropyrimidin-4- 
yl} amino)methyl]phenyl}methane amine 

O 

oc cl \X' n 


m/z 399.3 (M + H) + 
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2-( { [4-( { [4-(aminomethyl)cyclohexyl]methyl} amino)-5 - 
nitropyrimidin-2-yl] amino } methyl)phenol 


m/z 387.3 (M + H) + 




o 

OH HN N^NH 






i\^-(5-amino-2-chlorobenzyl)-A^- {[4- 

(aminomethyl)cyclohexyl]methyl}~5-nitropyrimidine-2 ? 4- 

diamine 


/n/z 420.3 (M + H) + 




o 
11+ 

HN^N^NH 






4-( { [4-(aminomethyl)cyclohexyl]methyl} amino)-2-[(2- 
chlorobenzyl)amino]pyrimidine-5-carboxamide 

o 


m/z 403.40 (M + H) + 




x X 

HN^N^NH 






NH 2 






A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(2- 
chlorobenzyl)-5-fluorop3^rimidine-2 ? 4-diamine 

HN^N NH 


m/z 378.40 (M + H) + 




NH 2 
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3 -( { [4-( { [4-(aminornethyl)cyclohexyl]methyl} amino)-5- 
nitropyrimidin-2-yl]amino}methyl)-Ar-[2-(2- 

?; 

HN^N^NH 
O NH 2 

6r° H ' 


m/z 532 .4 (M + H) + 




(lS,2R)-2-({[4-({[4- 

(aminomethyl)cyclohexyl]methyl} amino)- 5- 

nitropyrimidin-2-yl] amino } methyl)cyclohexanol 

O 
u+ 

In U 

OH HN^N^NH 


/n/z 393.4 (M + H) + 




(lR,2R>2-({[4-({[4- 

(aminomethyl)cyclohexyl]methyl}amino)-5- 
nitropyrimidin-2-yl]amino}methyl)cyclohexanol 

N O 

A JL 

OH HN^N^NH 


w/z 393.4 (M + H) + 




methyl 4-( {[4-(aniinornethyl)cyclohexyl]methyl} amino)- 
2-[(2-chlorobenzyl)amino]pyriniidine-5-carboxylate 

o 

NH 2 


m/z 418.40 (M + H) + 
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4- {[4-( {[4-(aminomethyl)cyclohexyl]methyl> amino)-5- 
nitropyrimidin-2-yl] amino } -N-[2-(2- 
methylphenyl)ethyl]butanamidg) ~ 

HN^N^NH 

T i 


m/z 484.5 (M + H) + 




5- {[4-({[4-(aminomethyl)cyclohexyl]methyl} amino)-5- 
nitropyrimidin-2-yl]amino} -N-[2-(2- 
methylphenyl)ethyl]pentanamide 

?: 

XX ° 

HN^N NH 

L KILJ 

HN-^O 2 

a CHa 


m/z 498.4 (M + H) + 




6- { [4-( { [4-(aminomethyl)cyclohexyl]methyl} amino)-5- 
nitropyrimidin-2-yl] amino} -N-[2-(2- 
methylphenyl)ethyl]hexanamide 

O 


m/z 512.5 (M + H) + 
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(lR,3R)-3-({[4-({[4-(aminomethyl) cyclohexyl]methyl} 

amino)-5-nitropyrimidin-2-yl]amino}methyl)-4 ? 4- 

dimethylcyclohexanol 

Jl JL 

HN^N^NH 

H0 Xa c "> "XX^ 

CH 3 


m/z 421.5 (M + H)" 




N 4 -({4-cw-[(dimethylamino)methyl]cyclohexyl}methyl)- 
N 2 -(l-naphthylmethyl)-5-nitropyrimidine-2,4-dianime 

HN N^NH 


m/z 449.11 (M + H) + 




N z 42-(methylthio)benzyl]-5-ni1xo-N 4 -(piperidin-4- 
ylmethyl)pyrimidine-2 ? 4-diamine 

O 

n + 

HN^N NH 
0^s- CH 3 '^X^NH 


m/z 389.16 (M + H) + 




5-nitxo-N 4 --(piperidm-4-ylmethyl)-N^- {2- 
[(trifluoromethyl)thio]benzyl}pyrimidine~2 9 4-diamine 

o 

HN^N NH 

OA' Xi H 


/n/z 443.11 (M + H) + 



24 



Patent provided by Sughrus fttfeon ; PLLC - http^/www.sughrue,corrt 



WO 2004/067516 



PCT/US2004/002240 





N 2 -(l-naphthylmethyl)-5-nitro-N 4 -(piperidin-4- 
ylmethyl)pyrimidine-2,4-diamine 

HN V N NH 

eg Sa 


m/z 393.23 (M + Hf 




N 4 -({4-[(dimethylamino)methyl]cyclohexyl}methyl)^ 
[2-(methylthio)benzyl]-5-iiilTOpyrimidine~2 ? 4-diamme 

o 

Ji JL 

HN N NH 


m/z 445.5 (M + H) + 




N 4 -( {4-[(dimethylamino)methyl] cyclohexyl} methyl)-5 - 
nitro-N 2 - {2-[(trifluoromethyl)thio] benzyl}pyrimidine-2,4- 
diamine 

ji JL 

HN^N^NH 

c& "ax. 


w/z 499.5 (M + Hf 




N 4 -({4-[(dimethylamino)methyl]cyclohexyl}methyl)-N z - 
(l-naphthylmethyl)-5-nitropyrimidine-2,4-diamine 

HN N NH 


w/z 449.34 (M + H) + 
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N 4 - {4-[(dimethylamino)methyl]benzyl} -N z -[2- 
(methylthio)beiizyl]-5-iu1xopyrimidine-2 ? 4-diamme 

HN^N^NH 


m/z 439.24 (M + H) + 




N 4 - {4-[(dimethylamino)methyl]benzyl} -5-nitro-N z - {2- 
[(trifluoromethyl)thio] benzyl}pyrimidine-2 5 4-diamine 

O 

n + 

N O 
HN^N NH 


m/z 493.20 (M + H) + 




N 4 - {4- [(dimethylamino)methyl]benzyl} -N 2 -( 1 - 
naphthylmethyl)-5-nitropyrimidine--2 5 4-diamine 

O 

HN^N^NH 


m/z 443.28 (M + H) + 




N 4 -[(l-methylpiperidin-4-yl)methyl]-N 2 -[2- 
(methylthio)benzyl]-5-nitropyrimidine-2,4-diamine 

0 

HN N NH 


m/z 403.26 (M + H) + 
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N 4 -[(l-methylpiperidin-4-yl)methyl]-5-nitro-N / -{2- I m/z 457.24 (M + Hf 

[(trifluoromethyl)thio]benzyl}pyrimidine-2,4-diamine 




N 4 -[(l-methylpiperidin-4-yl)methyl]-N z -(l- m/z 407.38 (M + H) + 

naphthylmethyl)-5-nitropyrimidine-2,4-diamine 




iV ii -(2-chlorobenzyl)-A^-[(l-methylpiperidin-4-yl)methyl]- m/z 391 .2 (M + H) + 
5 -nitropyrimidine-2,4-diamine 




A^-(2-methoxybenzyl)-iV 4 -[(l-methylpiperidin-4- w/z 387.5 (M + H) + 

yl)methyl]-5-nitropyrimidine-2,4-diamine 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V z -(2- 
methoxybenzyl)-5-iiitropyrimidine-2 ? 4-diamme 

o 

HN^N^NH 

C< ^ 

CH 3 NH 2 


m/z 401.6 (M + Hf 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^-[2» 
(trifluoromethyl)benzyl]pyrimidine-2 ? 4-diamine 

O 

HN"^N NH 
F NH 2 


m/z 439.6 (M + H) + 




iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^-(2,4- 
dichlorobenzyl)-5-nitropyrimidine-2,4-diamine 

O 

CI HN N NH 

NH 2 


m/z 439.1 (M + H) + 




7V 4 -{[4-(aminomethyl)cyclohexyl]methyl} -A^-(3- 
methoxybenzyl)-5-nitropyrimidine-2 : ,4-di amine 

O 

HN N NH 

<?' ^ 

,0 NH, 
H 3 C 2 


m/z 401.6 (M + H) + 
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iV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -N z -[4-fluoro-2- 
(trifluoromethyl)benzyl]-5-nitropyrimidine-2 ? 4-diamine 

O 

HN^N NH 
F NH 2 


m/z 457.7 (M + H) + 




TV 4 - {[4"-(aminomethyl)cyclohexyl]methyl} -A^-(3- 
methylbenzyl)-5-nitropyrimidine-2 ? 4-diamine 

O 

HN N NH 

CH 3 NH 2 


m/z 385.6 (M + H) + 




/,/ 4 .{[4_(aminomethyl)cyclohexyl]methyl} -5-nitro-iV z - 
(pyridin-2-ylmethyl)pyrimidine-2,4-diamine 

O 

a" ^ 

NH 2 


w/z 372.5 (M + H) + 




A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl> -A^ z -(3- 
chlorobenzyl)-5-nitropyiimidine-2 ? 4-diamine 

o 

HN^N NH 
! CI NH 2 


m/z 403.2 (M-Hf 
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m/z 403.2 (M — H) + 



TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -N z -(4- 
chlorobenzyl)-5-nitropyrimidine-2 ? 4-diamine 



CI 




A JLh 

N N N 
H 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(4- 
bromobenzyl)-5-nitropyrimidine-2,4-diamine 



Br 




O 

HN^N NH 




NhL 



A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -N z -(2,4- 
dimethoxybeiizyl)-5-nitropyrimidine-2 ? 4-diamine 



m/z 449.1 (M-Hf 



m/z431.4(M + H) + 



o 



HA, 




HN^N^NH 



O 
ChL 




NHL 



A/ 4 - { [4-(aminomethyl)cyclohexyl]methyl} -7V 2 -[2-chloro-5- 
(trifluoromethyl)benzyl]-5-nitropyrimidine-2 ? 4-diamine 



m/z 471.2 (M-Hy 




HN N NH 



C! 
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iV 4 - {[4-(aminomethyl)cyclohexyl]methyl> -^-(2,5- 
dichlorobenzyl)-5-nitropyrimidine-2,4-diamine 

HN^N^NH 

NH 2 


m/z 437.2 (M — H)"*" 




A^-{[4-(aminomethyl)cyclohexyl]methyl}-5-nitro-A^-[2- 
(trifluoromethoxy)benzyl]pyrimidine-2,4-diamine 

x X 

HN^N NH 

^ NH 2 
F 


m/z 455.5 (M + Hf 




N 4 - {[4-(aminomethyl)cyclohexyl]methyl> -A^-(2-chloro-6- 
methylbenzyl)-5-nitropyrimidine-2,4-diamine 

o 

CH 3 HN^N^NH 

NH 2 


w/z 417.2 (M-H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(2,3- 
dichlorobenzyl)-5-nitropyrimidine-2 ? 4-diamine 

O 

HN N NH 
CI NH 2 


m/z 437.1 (M-H) + 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V z -(2- 
furylmethyl)-5-nitropyrimidine-2,4-diami^^ 

O 

HN^N NH 

NH 2 


m/z 361.2 (M + Hf 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^- 
(thien-2-ylmethyl)pyrimidine-2 3 4--diamine 

O 

HN^N NH 

<^ ^ 

NH 2 


m/z 377.3 (M + H) + 




^V 4 - {[4-(aminomethyl)cyclohexyl]methyl} ^-A/" 2 -(2- 
chlorobeiizyl)-5-meth.ylpyrimidine-2,4-diamine 

HN^N^NH 

NH 2 


m/z 374 (M + H) + 




iV 4 ~(6-aminohexyl)-iV z -(2-chlorobenzyl)-5- 
nitropyrimidine-2,4-diamine 

HN M NH 

NH 2 


m/z 378 (M + H) + 
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A/ 4 -[4-(aminomethyl)benzyl]-A^-(2-chlorobenzyl)-5- 

iutropyrimidine-2,4-diamine 

O 

X X 
HN N NH 

NH 2 


m/z397 (M-H) + 




A^-(7-aminoheptyl)-A^-(2-chlorobenzyl)-5- 
nitropyrimidine-2 ? 4-diamine 

0 

HN^N NH 

ccl \ 

NH 2 


m/z 393 (M + H) + 




TV 4 - { [3 -(aminomethyl)cyclohexyl]methyl} -A^ z -(2- 
chlorobeiizyl)-5-nilTOpyrimidine-2 5 4-dianiine 

0 

N ° 


m/z 404 (M + H) + 




TV 4 - { [4-(ammomethyl)cycIohexyl]methyl} -7V z -(l-methyl- 
1 -phenylethyl)-5 -nitropyrimidine-2 ? 4-diamine 

O 
u + 

0 


m/z 399.08 (M + H) + 
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4-(4,4'-bipiperidin- 1 -yl)-iV-(2-chlorobenzyl)-5 - 
nitropyrimidin-2-amine 


m/z 431 (M + H) + 




O 

N^^V 












A^-(2-chlorobenzyl)-A^-( {4- 

[ (dimethylamino)methyl] cyclohexyl } methyl)- 5 - 

nitropyri 9 + 

x X 

HN^N^NH 


m/z 431 (M-H) + 










H 3 C' N ^CH 3 






TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(2,5- 
difluorobenzyl)-5-nitropyrimidine-2 5 4-diamine 


m/z 407.5 (M + H) + 




o 

A <K 

HN N NH 






NH 2 






TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -[4- 
(difluoromethoxy)benzyl]-5-nitropyrimidine-2,4-diamine 


m/z 437.6 (M + H) + 




o 

HN N NH 






NH 2 
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TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -N 2 -(2- 
ethoxyb enzvlV5 -nitrot) vrimidine-2.4-diamine 

HN N NH 

oi ^ 

k CH 3 NH * 


m/z 415.4 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^- 
[(1S)-1 -phenylethyl]pyrimidine-2 ? 4-diamine 

o 

11 + 

1 1 

A <K 

HN N NH 

NH 2 


m/z 385.5 (M + H) + 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -(2- 
methylbenzyl)-5-nitropyrimidine-2 ? 4-diamine 

O 

HN^N NH 

oC "a, 

NH 2 


m/z 385.4 (M + H) + 




JV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^-(2- 
fluorobenzyl)-5-nitTopyrimidine-2 ) 4--diamine 

0 

HN^N NH 

NH 2 


m/z 389.3 (M + H) + 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V 2 -(3-chloro-2- 
fluorobenzyl)-5-nitropyrimidine-2 ? 4-diamine 

O 

X X 

HN N NH 
CI NH 2 


m/z 423.2 (M + H) + 




N 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^-(4- 
pentylbenzyl)pyrimidine-2 5 4-diamine 

HN^N^NH 

NH 2 


m/z 441.6 (M + H) + 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV z -(4- 
butoxybeiizyl)-5-nitropyrimidine-2 3 4-diamine 

0 + 

HN^N NH 

^ 0 xy "a, 

NH 2 


m/z 443.4 (M + H) + 




7V 4 -{[4-(aminomethyl)cyclohexyl]methyl} -A^-(2 5 3- 
dimethoxybenzyl)-5~nitropyrimidine-2,4-diamine 

HN^N NH 

•X A 

HC -0 CH 3 WH 2 


m/z 431.6 (M + H) + 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V z -(2 ? 5- 

dimethoxvberizvl)-5-nitxopYrimidine-2,4-diamine 

O 

nu u 1 K A MU 

CH 3 HN N NH 

CH 3 NH 2 


m/z 431.5 (M + H) + 




A^-(2-chlorobenzyl)-A^-[7-(dimethylamino)heptyl]-5- 
nitropyrimidine-2 ? 4-diamine 

O 

HN^N^NH 

H 3 cV 
CH 3 


m/z 421 (M + H) + 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -(l , 1 '- 

biphenyl-2-ylmethyl)-5-nitropvrimidine-2 5 4-diamine 

o 

x X 

HN N NH 

K^y nh 2 


/w/z 447.10 (M + H) + 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^~(4- 
fluorobenzyl)-5-nitropyrimidine-2 3 4-diamine 

II Jt 
HN N NH 

NH 2 


w/z 389.06 (M + H) + 
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m/z 407.06 (M + ETf 



A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(2,4- 
difluorobenzyl)-5-nitropyrimidine-2 ? 4-diamine 



HN N NH 



NH 0 





iV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV z -(3-fluoro-4- 
methylbenzyl)-5-nitropyrimidine-2,4-diamine 



o 
n + 



H 3 C 




HN^N^NH 




m/z 403.10 (M + Hf 



TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V 2 -(2 5 3- 
difluorobenzyl)»5-nitropyrimidine-2 i 4-diamine 



m/z 407.02 (M + H) 




O 

HN^N^NH 




NH, 



m/z 439.90 (M + H) + 



iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-bromo-A^-(2- 
chlorobenzyl)pyrimidine-2 5 4-diamine 




Br 

HN^hT N NH 



CI 




NH~ 
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A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -i\^-(2,6- 
dimethoxybenzyl)-5-nitropyrimidine-2 5 4-diamine 

O HN N NH 

CH 3 NH 2 


m/z 431.3 (M + Hf 




N 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V z -(2 5 6- 
difluorobenzyl)-5-nitrop>^imidine-2 5 4-diamine 

F HN N NH 

NH 2 


m/z 407.3 (M + H) + 


- 


A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-[2-fluoro-3- 
(trifluoromethyl)beiazyl]-5-nitxopyrimidine-2,4-diamiiie 

o + 

HN N NH 

CF 3 NH 2 


m/z 457.3 (M + H) + 




iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -Af 2 -(4-chloro-2- 
fluorobenzyl)-5-nitropyrimidine-2,4-diamine 

o + 

HN N NH 

NH 2 


m/z 423.2 (M + H) + 
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TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^-(l - 
phenylcyclopropyl)pyrimidine-2 ? 4--diamine 

o 

HN^N NH 

"a, 

NH 2 


m/z 397.04 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV*-[ 1 -(2- 

chlorophenyl)-l-methylethyl]-5"nitropyrimidine-2 5 4- 

diamine 

O 
n + 

N O 
CI HN^N^N-^Y^I 

lj CH 3 


m/z 433.04 (M + H) + 




TV 4 - { [4~(aminomethyl)cyclohexyl]methyl} -A^-(2 3 3- 

dihycko-l-benzofuran-5-ylm 

diamine 

HN^N NH 
> — / NH 2 


m/z 413.4 (M + H) + 




^-{^-(aminomethytycyd^^ 

dimethyl- 1 H-pyrrol-2-yl)methyl] -5 -nitropyrimidine-2 ? 4- 
diamine 

o + 

HNf^N nh 
H 3° NH 2 


m/z 388.4 (M + H) + 
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iV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(2- 

bromobenzvlV5-iu1xoi3vrimidine-2,4-diamme 

O 

r AA lu 

HN N NH 

oi "a, 

NH 2 


m/z 450.9 (M + H) + 




A^"{[4-(aminomethyl)cyclohexyl]methyl}-A^-(2 5 3- 
dimethylberi^yl)-5-nitropyrimidine-2 ? 4-di amine 

o + 

A X 
HN^N^NH 

CH 3 NH 2 


m/z 399.14 (M + H) + 




JV 4 - { [4-(aminomethyl)cyclohexyl]methyl> -A^-(2 5 4- 
dimethylbenzyl)-5-nitropyrimidine-2 9 4-diamine 

O 

HN N NH 

H 3 C^O^ C h 3 "^^^ 

NH 2 


m/z 399.18 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -N z -{2,5- 

dimethylb enz yl) - 5 -nitrop yrimidine-2 , 4 - di amine 

O 

HN N NH 

NH 2 


/n/z 399.13 (M + H) + 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -/^-[l-fluoro-S- 
(trifluoromethyl)benzyl]-5-iiitropyrimidine-2,4-diamine 

o + 

HN^N NH 

NH 2 


m/z 457.17 (M + H) + 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ z -[2- 
(methylthio)benzyl]-5-nitropyrimidine-2 ? 4-diamine 

HN N^NH 
CH 3 NH 2 


m/z 417.02 (M + H) + 




JV 4 - { [4~(aminomethyl)cyclohexyl]methyl} -S-nitro-ZV 2 - {2- 
[(trifluoromethyl)thio]benzyl}pyrimidine-2 3 4~diamine 

o + 

HN N NH 

CF 3 NH 2 


m/z 470.96 (M + H) + 




A^ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^ z -(3- 
fluorobenzyl)-5-nitropyrimidine-2 ? 4-dianiine 

o 

JL JL 

HN N^NH 
F NH 2 


m/z 389.05 (M + H) + 
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m/z 436.98 (M + H)" 1 " 



jy 4 . {[4-(aminomethyl)cyclohexyl]methyl} -Ar-(6-chloro-2- 
fluoro~3-methylbenzyl)-5-iutropyrimidine-2 5 4~diamine 



cc 



o 

11 + 



I 

CI HN N' "NH 





CH 3 NH 2 



W- {[4-(aminomethyl)cyclohexyl]methyl} -jV 2 -(2-chloro-6- 
fluoro-3 -methylbenzyl)-5 -nitropyrimidine-2 5 4-diamine 



o 

F HN N NH 




CI 

CH 3 NH 2 




m/z 436.99 (M + H) + 



^-{^-(aminomethyl)^^ 
5-nitropyrimidine-2 5 4-diamine 



m/z 407.2 (M + H) 



o 

HN N NH 





NH, 



m/z 421.11 (M + Hf 



A' 4 - { [4-(aminomethyl)cyclohexyl]methyl> -iV -(1- 
naphthylmethyl)-5-nitropyrimidine-2,4-diamme 

HN"^N NH 



NH, 
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m/z 457.5 (M + Hf 



TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-[2-fluoro-4- 
(trifluoroiTiethyl)benzyl]-5-nitropyrimidine-2,4-diamine 



HN^N NH 



F 3 C 





iV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -N 2 -(4-chloro-2- 
methylb enzyl) - 5 -nitropyi*imidine-2 ? 4-di amine 



m/z 419.4 (M + H) + 



O 



ci 




n^V^V 



HN N NH 



CH, 




NH 0 



A/ 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -(5-chloro-2- 
methylbenzyl)-5-ni1xopyrimidine-2 ? 4-diamme 



m/z 419.3 (M + H) + 



ci 




o 

n + 

a JL 

HN N NH 




NH. 



m/z 419.3 (M + H) + 



TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^-(3»chloro-2- 
methylbenzyl)-5-nitropyrimidme-2 5 4-diamine 

o 

N>_- 




A JL 

HN N NH 



CH, 



CI 




NH, 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV 2 -[5-fluoro-2- 
(trifluoromethyl)benzy^^ 

o 

HN N NH 

NH 2 


m/z 457.12 (M + H) + 




A^-{[4-(aminomethyl)cyclohexyl]methyl}-A^-(5-cU 
fluorobenzyl)-5-nitropyrimidine-2 3 4-diamine 

o 

n-VSt 

M 

A <K 

HN N NH 

Cl xx; \x 

NH 2 


m/z 423.01 (M + H) + 




{ [4-(aminomethyl)cyclohexyl]methyl} -N z -(2,3- 
difluoro -4-methylbenzyl) - 5 -nitrop yrimidine-2 ,4-di amine 

O 

N^V At O- 

XX IU 
HN N NH 

jX ^ 

F NH 2 


7n/z421.15(M + H) + 




iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^-(5-fluoro-2- 
methylbenzyl)-5-nitropyrimidine-2,4-diamine 

x X 

HN N NH 

NH 2 


m/z 403.10 (M + H) + 
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TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -N £ - 1 -naphthyl- 
5-nitropyrimidine-2 ? 4-diamine 

O 

n + 

A X 

HN N NH 

NH 2 


m/z 407.0 (M + H) + 




{4-^ra«5-[({2-[(2-chlorobenzyl)amino]-5-nitropyrimidin^ 
4-yl} amino)methyl] cyclohexyl} methanol 

O 

N O 
HN^N NH 


m/z 406.05 (M + H) + 


- 


TV 4 - { [4-(ammomethyl)cyclohexyl]methyi} -5-bromo-A^ 2 - 
(2 ? 5-dichlorobenzyl)pyrimidine-2 5 4--diamine 

x X 

MM' ^Kl Ml_l 

HN N NH 

NH 2 


m/z 474.0 (M + H) + 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-bromo-A^- 
(2 ? 4-dichlorobenzyl)pyrimidine-2 ? 4-diarnme 

C \XjX a 

NH 2 


m/z 473.30 (M + H) + 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-bromo-7V 2 -(2- 
bromobenzyl)pyrimidine-2 ? 4-diamine 

HN N NH 

NH 2 


m/z 484.10 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV 2 - 
(cyclohexylmethyl)-5-nitropyrimidine--2 9 4»diamme 

9 + 

A X 

HN N NH 

NH 2 


m/z 372 (M + H) + 




N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^-(2- 
naphthylmethyl)~5-nitropyrimidine-2 ? 4-diamine 

HN^N^NH 

NH 2 


m/z 421.1 (M + H) + 




A^-{[4-(aminomethyl)cyclohexyl]methyl}-5-bromo-A^-[2- 
(trifluoromethoxy)benzyl]pyrimidine-2 5 4-"diamine 

HN N NH 

C< ^ 

CF 3 NH 2 


m/z 489.90 (M + H) + 
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iV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-bromo-A^-[2- 
(trifluoromethyl)benzyl]pyrimidine-2 3 4-diamine 

HN N NH 

at. A 

NH 2 


m/z 473.20 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V z -[2- 
(difluoromethoxy)ber^ 

0 

HN^N NH 
F A F NH 2 


m/z 437 (M + H) + 


( 

F 


TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -7V z -[3- 
(difluoromethoxy)benzyl]-5-nitropyrimidine-2 9 4-diamine 

9 

A JL 

HN N NH 
„0 NH 2 


m/z 437.3 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl] methyl} -iV 2 -(2-chloro-4- 
fluorobenzyl)-5-nitropyrimidine--2 ? 4-diamine 

o + 

A A 

HN N NH 

< ^X, 

NH 2 

1 


m/z 423.3 (M + H) + 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(2-chloro- 

3,6-difluorobenzvlV5-nitroDvrimidine-2 ? 4-diamine 

O 

F HN N NH 

F NH 2 


m/z 441.2 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-TV^- 
(2 ? 3 5 5-trifluorobenzyl)pyrimidine-2 ? 4-diamine 

A A 

HN N NH 
F NH 2 


m/z 425.3 (M + H) + 




TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-5-nitro-TV^ 
(2,3 ,4,5 -tetrafluorobenzyl)pyrimidine-2 ? 4-diamine 

0 + 

A A 
HN N NH 

F NH 2 


m/z 443.3 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -S-nitro-TV^- 
[(1 R)- 1 -phenylethyl]pyrimidine-2,4-diamine 

o 

N^^V 

A A 

HN N NH 

&" CH > XX, 

NH 2 


m/z 385.3 (M + H) + 
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TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -N z -2,3-dihydro- 
i ri-inuen-z-yi-D -niu op yrimioine- z , 4- - ai amine 

o~ 


m/z 397.3 (M + H) + 




HN^N NH 






\_J/ NH 2 






A^-ir^-^airiirinmpthvl^rvrlohexvllrnethvH-A^-rri SV2 1- 
dihydro-lH-inden-l-yll-5-nitropyrimidine-2 ? 4-diam 

n 


m/z 397 4 (M + IT> + 




HN^N NH 












NH 2 






TV 4 - { [4-(aniinomethyl)cyclohexyl]methyl} -A^ 2 -[(lR)-2,3- 
dihydro-lH-inden-l-yl]-5-nitropyrimidine-2,4-diamine 


m/z 391 A (M + H) + 




O - 

HN^N^NH 

NH 2 






TV 4 - { [4-(aminomethyl)cyclohexyl]niethyl} -A^ 2 -(4-chloro- 1 - 
naphthyl)-5-mtropyrimidine-2 ? 4-diamine 

O 


w/z 441.3 (M + H) + 




HN N NH 






CI NH 2 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV z -(4-methoxy- 
2-naphthyl)-5-nitropyrimidine-2,4-diamine 

HN N NH 

A "a, 

CH 3 NH 2 1 


m/z 437.3 (M + H) + : 




A^ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-7V z - 
quinolin-6-ylpyrimidine-2 5 4-diamine 

O 

HN N NH 

,5 • ^ 

ll^N NH 2 


m/z 408.3 (M + H) + 




A/ 4 - {[4-^raw^-(aminomethyl)cyclohexyl]methyl} -7V 2 -(2 5 5- 
dichlorobenzyl)-5~nitropyrimidine-2 5 4-diamine 

A X 
HN^N NH 

NH 2 


m/z 439.3 (M + H)" 




TV 4 - {[4-^raw^-(aminomethyl)cyclohexyl]methyl} -A^-(2 ? 3- 
dichlorobenzyl)-5-ni1xopyrimidine-2 5 4-diamine 

fi. 

HN N NH 

a, 

CI NH 2 


m/z 439.3 (M + H) + 
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iV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -JV*-[2-(2- 
chlorophenyl)ethyl]-5-mtropynmidme~2 ? 4-diamme 


m/z 419.4 (M + H) + 




0 

HN^N NH 












NH 2 






TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -2V z -[2-(3- 

cHloropiienvl jettryi | - j -nitrop vnmiQme-z 5 ^-aiaiiime 

O 

HIM N NH 


m/z 419.4 (M + H) + 




^^Cl NH 2 






A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -^-(2-^10^-6- 
phenoxybeiizyl)-5-nitropyrimidine-2 3 4--diamme 


;n/z 497.4 (M + H) + 




o + 

CI HN N NH 

rY 






o 






A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-bromo-7V" z -2- 
naphthylpyrimidine-2 5 4-diamine 


m/z 441.10 (M + H) + 




WM M MH 

n i>j iM i n j n 






NH 2 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-bromo-A^-(l - 
naphthylmethyl)pyrimidine-2 ? 4-diamine 




.Br 

HN" "N" "NH 




NH 0 



TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -S-nitro-iV 2 - 
(pyridin-3 -ylmethyl)pyrimidine-2 5 4-diamine 



HN^N NH 



m/z 455.20 (M + H) 



m/z 372.3 (M + By 



N 





NhL 



m/z 385.40 (M + H) + 



4-( { [4-(aminomethyl)cyclohexyl]methyl} amino)-2-[(2- 
chlorobenzyl)amino]pyrimidme-5-carbonitrile 




N 




CI 




NhL 



m/z 414.4 (M + H) + 



TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-[4~ 

(dimethYlamino)benzyll-5-nitropyrimidine~2,4-diamine 

O 



H 3 C. 



N 
CH 
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m/z 451.2 (M + H) + 



TV 4 - {[4-^ra725-(aminomethyl)cyclohexyl]methyl} -N l -(2- 

bromobenzyl)-5-nitropyrimidine-2,4-diamine 

o 
IU 

A..X 




HN N 



NH 




m/z 4373 (M + If 



A^-(7-aminoheptyl)-A^-(2-bromobenzyl)-5- 
nitropyrimidine-2 ? 4-diamine 




o 
n + 

II 

HN N' "NH 



Br 




m/z 427.3 (M + H) + 



7V 4 -(7-aminoheptyl)-A^-(2 5 5-dichlorobenzyl)--5- 
nitropyrimidine-2,4-di amine 



ci 




o 

HN^N^NH 



CI 




NH 0 



m/z 446.9 (M + Hf 



7\^({4-[({2-[(2-chlorobenzyl)ammo]-5-nitxopyrimidin-4- 
yl} amino)methyl] cyclohexyl} methyl)guanidine 



HN SM NH 



CI 





HN 



NH 
NH, 
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A^-(3-aminobenzyl)-A^- {[4- 
(aminomethyl)cyclohexyl]m 
diamine Q 

HN^N NH 
NH 2 NH 2 


m/z 386.4 (M + H) + 




A^-{[4-(aminoniethyl)cyclohexyl]methyl} -5-nitro-iV z -(2- 
nitxobenzyl)pyrimidine-2,4-diamine 

A JL 1U 

HN N NH 
6 NH 2 


m/z 416.5 (M + H) + 




A^-{[4-(aminomethyl)cyclohexyl]methyl}-A^-[2-(2- 
bromophenyl)ethyl]-5-nitropyrimidine--2,4-dianiine 

HN^N^NH 
^ NH 2 


m/z 463.3 (M + H) + 




iV 4 - { [4-(atninomethyl)cyclohexyl]methyl} -A^-(2- 
bromobenzyl)-5-chloropyrimidine-2,4-diamine 

JL JL 

HN N NH 

NH 2 


m/z 439.0 (M + H) + 
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(4_ {[(2- {[2-(lH4ndol-3^ 

4-yl)amino]methyl} cyclohexyl)methanaminium chloride 
H II J 

d° "xx, 


m/z 425.3 (M + Hf 




jV-( {3-[( {2-[(2~cMorobenzyl)amino]-5-nitropyrimidin--4- 
yl}amino)methyl]cyclohexyl}methyl)guatiidine 

cT 
i + 

II J u 

HN^N NH HN/^NH 2 


m/z 447.4 (M + H) + 


- 


3-({[4-({[4-(aminomethyl)cyclohexyl]methyl}amino)-5- 
nitropyrimidin-2-yl] amino } methyl)phenol 

HN^N^NH 


m/z 387.4 (M + H) + 




(4-{[(2-{[2-(lH-imidazol-4-yl)ethyl]amino}-5- 
nitropyrimidin-4- 

yl)amino]methyl} cyclohexyl)methanaminivun chloride 

0 
n + 

H jl J 


m/z 375 (M + Iff 

... 
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A^-(2-chlorobenzyl)-A /4 -( {4-cz5- 
[(dimethylamino)methyl] cyclohexyl} methyl)-5 - 
nitropyrimidine-2 5 4-diamine 

MM M MM 

H 3 C^ ^CH 3 


m/z 433.2 (M + H) + 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-chloro-A^-(2- 
chlorobenzyl)pyrimidine-2 ? 4-diamine 

X X 
HN N NH 

NH 2 


m/z 395.10 (M + H) + 




A^-(2-chlorobenzyl)-5-nitro-A^-(piperidin--4- 
ylmethyl)pyrimidine-2,4-diamine 

O" 

II J 
HN^N^NH 


m/z 377.5 (M + Hf 




A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-7V 5i -(2- 
phenylethyl)pyrimidine-2 3 4-diamine 

o + 

HN N NH 

6 ^ 

NH 2 


m/z 385.5 (M + H) + 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^-(3- 
phenylpropyl)pyrimidine-2 ? 4-diamine 

HN N NH 

NH 2 


m/z 399.4 (M + H) + 




TV 4 - {[4-(aminometh.yl)cyclohexyl]methyl} -5-nitro-A^-(4- 
phenylbutyl)pyrimidine-2 5 4-diamine 

o + 

HN N NH 


/n/z 413.5 (M + Hf 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-iV z -(2- 
phenylpropyl)pyrimidine-2 9 4-diamine 

O 

JjfY °~ 

HN N NH 

o ^ 

NH 2 


m/z 399.5 (M + Hf 




A/ 4 - { [4-(aminomethyl)cyclohexyl]methyl> -A^-[2-(4- 
methoxyphenyl)ethyl]-5-nitropyrimidine-2,4-diamine 

HN N NH 
H 3 C'° 


m/z 415.5 (M + H) + 
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m/z 415.5 (M + H) + 



TV 4 - { [4-(aminomethyl)cyclohexyl]metliyl} -TV 2 - [2-(3 - 
methoxyphenyl)ethyl]-^^ 



O 

11 + 




N NH 




NH 0 



m/z415.5(M + Hf 



A^-{[4<aminomethyl)cyclohexyl]methyl}-A^-[2-(2- 
methoxyphenyl)ethyl]^ 



o 



N^^CT 
HN N NH 




m/z 419.1 (M + Hf 



4-[({2-[(2-chlorobenzyl)amino]-5-nitropyrimidin-4- 
yl}amino^rriftthv1lriiTiftridiTift-1 -r.arhoximidamide 

cT 

A JL 

HN^N NH 




CI 




^NH 0 



Y 

NH 



TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(3 ? 5- 
dichlorobenzyl)-5-nitropyrimidine-2 ? 4-diamine 

O 

N^%~ 
HN N NH 



NH~ 





m/z 439.1 (M + Hf 
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N4-(5-aminopentyl)-N2-(2-chlorobenzyl)-5- 
nitropyrimidine-2 ? 4-diamine 

NH 2 






2-(benzylamino)-4-(l ? 4 ? 6J-tetrahydro-imidazo[4 3 5- 
c]pyridin-5-yl)-5-trifluoromethyl-pyrimidine 

CT Sb 






2-(4-chlorobenzylamino)-4-(l ? 4 ? 6 ? 7--tetrahydro- 
imidazo [4 5 5 -c]pyridin-5 -yl)-5 -nitro-pyrimidine 

CI 






2-(2-chlorobenzylamino)-4-(l 5 4 ? 6 ? 7-tetrahydro- 
imidazoX4 5 5-c]pyridin-5-yl)-5-nitro-pyrimidine 

fi 
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2-(benzylamino)-4-(l ? 4 5 6J-tetrahydro-imidazo[4 :> 5- 
c]pyridin-5 -yl)-5 -nitro-pyrimidine 




In another embodiment, there are provided compounds selected from the group below: 





TV 4 - {[4Kaminomethyl)cy^^ 
tetrahydronaphthalen-2-yl]pyrimidine-2 ? 4-diamine 




A/ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A/" z - [2-(4-chlorophenyl) ethyl] - 5 - 
nitropyrimidine-2 ? 4-diamine 




A? 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V 2 -[2-(3-methylphenyl)ethyl]-5- 
nitropyrimidine~2,4-diamine 




iV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-[2-(4-methylphenyl)ethyl]-5- 
nitropyrimidine-2,4-diamine 




A^-{[4-(aminomethyl)cyclohexyl]mefa^^ 
nitropyrimidine-2,4-diamine 




A^ 4 - {[4-(aminomethyl)cyclohexyl]methyl} -N 1 - [2-(4-fluorophenyl) ethyl] -5 - 
nitropyrimidine-2 ? 4-diamine 




( 1 R 5 3R)-3-( { [4-( { [4-(aminomethyl)cyclohexyl]methyl} amino)-5 -nitropyrimidin-2- 
yl] amino } methyl)-4 9 4-dimethylcyclohexanol 

, _ 
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nitropyrimidine-2 5 4-diamine 




■xj2 rs\ ~4.i~, ri+i^-iz-xM-kQi-kr^Trn ^ nitm XT^ ^ r^ir^^ri H iri -A^^/lrn ^tln\/1 ^t^attiitii Hiti p-C^ 4— Hi amine 




5-nitro-N 4 -(piperidin-4-ylmethyl)-N 2 - {2-[(trifluoromethyl)thio] benzyl} pyrimidine-2,4- 
diamine 




N z -(1 -naphthylmethyl)-5-m^ 




N 4 -({4-[(dimethylamino)methyl]c^^ 

nitropyrimidine-2,4-diamine ; 




N 4 -({4-[(dimethylamino)methyl]cyclohexyl}methyl)-5-nitro-N / -{2- 
[(trifluoromethyl)thio]benzyl}pyrimidine-2,4-diamine 




{4_[(dimethylannno)me^ 
nitropyrimidine-2,4-diamine 




N 4 -{4-[(dimethylammo)memyl]beii^ 
2,4-diamine 




N 4 - {4-[(dimethylamino)methyl]benzyl} -5-nitro-N 2 - {2-[(trifluoromethyl)thio] 
benzyl}pyrimidine-2,4-diamine 




N - [(1 -metnylpipenam-4-yl)methyl J -JN - [2-(metnyltnio ) benzyl J - d -mtropynmiame-z 
diamine 




N ~[(l-methylpipendm-4-yl)methylJ-5-nitro-JN - {2-L(txiiluorometnyi;tnioj 
benzyl} pyrimidine-2 5 4-diamine 




A/ 4 / M i a minn m ^ t In > /I \ r \ rr» 1 n"h py i/ 1 1 m pfh vl 1 - A/^-f 9 -1TI pfh OX vh PT) 7"vl ) - 5 -11 1 tTOD WITH 1 d.in©- 

2 5 4- diamine 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^-[2- 
(1xifluoromethyl)ben^yl]pyrimidme-2 5 4-diamine 
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2,4-diamine 




iV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-iV^ 
nitropyrimidine-2 ? 4-di amine 




jy -|[4-^aminometnyijcycionexyxj^ -^o-xiicixxyiucxxz,yij ^ niLiup_yiixixj-u.ij.xw ^ 9 -r 
diamine 




^Y^- |[4~(ammometliyljcycioiiexyijmeinyi/-iV -^-cnioroDen^yij- j-iuu upyimuuiuo ^,*t 
diamine 




7\T- {[4-(ammometnyl)cycloliexyljmetiiyi j -W - y\- oromo d enzyjj- j -m irop y riiiiiuxixc 
diamine 




yy -|[4-^aminometxiyljcycionexyijmeinyi/-iV -Lz-onioru-j-^ixiiiuuiuiiicuiyi^ ucixz,yij ~? 
nitropyrimidine-2 3 4~diamine 




7v - |[4-(aminometxiyi)cyclonexyijmeLnyi) -iv -^z, d -aicnioru Dciizy i j - j -m u upyimnunic 
2 5 4-diamine 




a t4 r r /i s^-t-l*^ ^-v1-» rl~l-f*-» ck+V*x r1 i ^ n-J-frw A7^ TO (\v~\ "Fl 1 1 fviwm ptli n ya/^ 

7\r- |[4-(aminometnyljcyclonexyijmetnyi} o-iiixTo-iV -Lz-^xniiauroiiicLiiuAy^ 
benzyl]pyrimidine-2,4-diamine 




iV -{[4-^aminometxiyijcycionexyijmeinyij--jY -^-oniuru-u-iiicuiyiijciizyi^ ~> 
nitropyrimidine-2 ? 4-diamine 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV z <23-dichlorobenzyl)-5-nitropyrimidine- 
2,4-diamine 




A^-{[3Kaminomethyl)cycl^^ 
diamine 




TV -(2-cnlorobenzyl)-iV -\ {4-[(aimetnyiamino jmeinyij cycionexy i| nieuiy i^- 
nitropyrimidine-2 ? 4-diamine 




iv - |L4-(aniinonietiiyljcycionexyijmeinyij -iv - d - cu 11 uoru d ciiz, y i j - j -m li up y i mi i umc 
2 ? 4-diamine 




A^-{[4-(aminomethyl)cyclohexyl]methyl}-7^-(2-eth^ 
diamine 




TV 4 - {[4~(aminomethyl)cyclohexyl]methyl> -iV z -(2-methylbenzyl)-5-niiTopyrimidine-2 ? 4- 
diamine 




A^-{[4-(aminomethyl)cy 
diamine 
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A/ 4 - /r4_rarniTiornethvncvclohexvllmethvn -A^-r3-chloro-2-fluoroben2:vl)-5- 
ni1xopyrimidine-2 ? 4-diamine 




7V 4 - / r4-rarninomethvDcvclohexvllmethvn -N l -(\ , 1 , -biphenvl-2-vlmethvl)-5- 

i V 1 1_ V. CUlllllUlllw ill y X I V y viuiiva.j' ijiuvuxj a j -it »-* sr J J J / \ 

ni1xopyrimidine-2 ? 4-diamme 




7V 4 - 1 r4-raminomethvDcvclohexvllmethvli -A^ 
2,4-diamine 




A/ 4 - 1 r4-raminomethvDcvclohexvllmethvH 

J V 1 1 ™ I CU11111V/111 V ill V 1 ./ «y vlvllvA J J.JX11WH1 J XI -1. T y^— 'j*-* »-».a a..*. *a w va_u_.^ Ay w- aaa aw v £~ j — 

2,4-diamine 




A/ 4 - 1 r 4- f am i n om eth vD c vclohex vll meth vl 1 -N z -( 2,6-difluorobeiizvl)-5-rdtropyrimidme- 
2,4-diamine 




A/ 4 - iT4-f ami uomethvl^cvclohexvllmethvll -A^-r2-fluoro-3-rixifluoromethvl) benzyll-5- 

I y | l ^— 1 ciJLliiiiv\IJLlvlJ.iy l »v y viviivA y ijiiiwuij ij «t y L a.ai»»-vj.v — ' \ a-i-avw.*. waaaww.a^ w 

nitropyrimidine-2 ? 4-diamine 




A/ 4 - /r4-ram inomethvl^cvclohexvllmethvli -N z -( 4-chloro-2~fluorobenzvl)-5- 

± Y 1 1 t ! ClllliiiUlllv ill J 1 /Vy VlUllvA ¥ 1 1 111V U1J 1 j -it V. VAAAVaV aw a.aM.Va w va-iaj^j 

nitropyrimidine~2 ? 4-diamine 




A/ 4 - i r 4- C am i n om eth vH c vclohex vll meth vl I ~A/ 2 -(2-bromobenzyl)-5-nitropyrimidine-2 ? 4- 
diamine 




TV 4 - i r4»faminomethvDcvclohexvllmethvl) -N z -(2 , 3 -dimethylbenzyl) - 5 -nitrop wimidine- 
2,4-diamine 




A/ 4 - / r4-(a irnriorri ethvl^cvclohexvllmethvl) -7\^-r2-(methvlthio)benzyll -5- 

_/ Y 1 1 I (Ulilllvlllwlll Y 1 / V V Vlvliv/i. y iliiiv wa y j. j j. \ \_ y^-*- 1 -^" J ^-waaa'w^ J 

nitropyrimidine-2 3 4-di amine 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^ z - {2-[(trifluoromethyl)thio]benzyl} 
pyrimidine-2 5 4-diamine 




7v - { [4- (aminom etnyl J cycionexyij metnyi | -j v - -iiuoro d enzyi j-j -111 iropy riiiiiuiiic-z. s 
diamine 




yv - 1 L4-(aminometnyljcycioiiexyijmetnyi| -iV -^o-cnioro-z-iiuoro-j -meiiiyiDeiizyij-j- 
nitropyrimidine-2,4-diamine 




A/ 4 - -fr4-raminomethvncvclohexvllmethvn -7V 2 -f2-chloro-6-fluoro-3-metfiylbenzyl)-5- 

j y 1 1 " l CUlilllv/lllvUl J l iv J viviivA y ijiiivui y i i j. y wj.aj.v^ , *. , v v> a,am-va •»* v v j ^ — — 

nitropyrimidine-2 ? 4-diamine 




A/ 4 - 1 r4-raminomethvl > lcvclohexvllmethvn -A^-2-naphthyl-5-nitropyrimidine-2,4- 

J V ll l CUlllilv/lllwill V 1 iVV VlVlAViV J 1J111VU1J 1 J .1 Y a^ 1 1 1.1 j." iJ 11 1 J w» aaA ki. J a aaAAA'«aaaav a», 

diamine 




A/ 4 - 1 r 4- f am i n om eth vl ^ c vcl oh ex vll meth vl 1 -N z -( 1 -naphthvlmethyl) - 5 -nitrop wimidine- 

j_ y | 1 I CUillllviiiv ill y jl i v y viviiva y j. 1111 vi/ix r a i -t t V. *xi*j^aa«»*a.^ *aj.aw»/aa^ w ^ ^ j ^^^..m.^ — 

2,4-diamine 




a/L 1 T4-r aminometh vncvclohexvllmethvl) -A^-(4-chloro-2-methylbenzyl)-5- 
nitropyrimidine-2 ? 4-diamine 




A/ 4 - 1 M- f a m i n om eth vl ^ c vol oh exvl 1 m eth vl 1 -N z -( 5 - ehloro-2-meth vlb enz vl)- 5 - 
nitropyrimidine-2 5 4-diamine 




7V 4 .{[4-(aminoniethyl)cyelohex3/l]methyl} -A/"-(3-chloro-2-methylbenz)4)-5- 
nitropyrimidine-2 ? 4-dianiine 




jV 4 . {[4-(aminomethyl)cyclohexyl]methyl> -A^-[5-fluoro-2-(trifluoromethyl)benzyl]--5- 
nitropyrimidine-2 ? 4-diamine 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^-(5-chloro-2-fluorobenzyl)-5- 
nitropyrimidine-2 5 4-diamine 
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TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV 2 -(2 ? 3-difluoro-4-methylbenzyl)-5- 
nitropyrimidine-2 9 4-diamine 




TV 4 . {[4-(aminomethyl)cyclohexyl]methyl} -7V z -(5-fluoro-2-methylbenzyl)-5- 
nitropyrimidine-2 ? 4-diamine 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-bromo-i\^-(2 ? 5-dichlorobenzyl)pyrimidine- 
2,4-diamine 




A^-{[4-(ammomethyl)cyclohexyl]methyl} -5-bromo-A^-(2-bromobenzyl) pyrimidine- ! 
2,4-diamine 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(cyclohexylmethyl)-5-nitropyrimidine- 
2,4-diamine 




A/ 4 - / r4-(aminomethvDcvclohe^^ 
(txifluoromethyl^ 




A/ 4 - / r4-raminomethvDcvclohexvllmethyn -A^-r2-(difluoromethoxy)benzyll-5- 
nitropyrimidine-2 ? 4-diamine 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(2-chloro-4~fluorobenzyl)-5- 
nitropyiimidme-2 5 4-diamine 




7V 4 -{[4-(aminomethyl)cyclohex}4]methyl}-A^-(2- 
nitropyriniidine-2,4-diamine 




A/ 4 -ir4-raminomethvl)cvclohexyllmethyl>-5-m 
2.4-diamine 




a/ 4 - i r4-farainomethvDcvclohexvllmethvli -A^-2,3 -dihydro- 1 H-inden-2-yl-5- 
nitropyrimidine-2 ? 4-diamine 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(4-chloro- 1 -naphthyl)-5-nitropyrimidine- 
2,4-diamine 




A/ 4 - {[4-(ammomethyl)cyclohexyl]methyl} -iV 2 -(4-methoxy-2-naphthyl)-5- 

111 11 v>]J jr 1 lillllLXllw ""Z/ 5 *T U-ld-llllllW 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^-quinolin-6-ylpyrimidine-2 ? 4- 




TV 4 - { [4-^raw5-(aminomethyl)cyclohexyl]methyl} -A^-(2 ? 3-dichlorobenzyl)-5- 

llltHJLI^yilllllU.llIC' Z* 5 *T U-1CUL1J.X1J.W 




TV 4 - 1 r4-raminomethvDcvclohexvllmethyl> -A^-r2-(2-chlorophenyl)ethyl]-5- 
nitropyrimidine-2 ? 4-di amine 




TV 4 - IT4- (aminomethvD c vclohex vll methyl ) -A/ 2 - [2-(3 -chlorophenyl)ethyll -5 - 
nitropyrimidine-2 5 4-diamine 




7\/ 4 _{[4_(armnometh;yl)cyclohexyl]m 

U-XdllllllC 




4-( {[4-(aminomethyl)cyclohexyl]methyl} amino)-2-[(2-chlorobenzyl) 
amino]p3n*imidiiic-5-carbonitrile 




TV 4 - {[4--/7T/725- (aminomethyl)cyclohexyl]methyl}-TV 2 -(2-bromobenzyl)-5- 
iiitropyrimidine-2 9 4-diamine 




TV 4 -(7-aminoheptyl)-A^-(2-bromobeiizyl)-5-nitropyrimid 



65 



Patent provided by Sughrus M\on, PLLC - iittp://www.sughrue,com 



WO 2004/067516 



PCT/US2004/002240 





A/ 4 -.^7-aTriinnher>tvl^-A^ 2 -r2 5-dichlorobenzvlV5-nitro 

J V I / CLXXXXXX\JXX\S IJ U Y X 1 J. V \ 3 KXXXSXXXKJX \J U WilZj J Xj *-* ill VI V Jf 1 11111U.XAA W 5 i xj-j.»*j.j.j.j.j.j.'w 




A/-f /A-IY /9-rr?-n1i1oroheri7,vnaminol-5-nitroDvrimidin-4- 

^ V 1 | 1 I | i ' 1 V \JX \J U VIIZj V X J \ArXXXXXX\J \ S lli-tl _7 J-1-I-J.j.vj.j.j..i. i 

yl} amino)methyl] cyclohexyl } methyl) guanidine 




jV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-rd1ro-A^-(2-nitrobenzyl)pyrimidine-2 ? 4- 
diamine 




A/ 4 - / r4-f am i n om ethvD c vclohex vll methvll -N z - \2-( 2 -bromonhen vl) ethyl! -5 - 

I V | 1 *T I Clllllllvlllvlll V 1 / W V VHJllVA.Jf 1J11XVUJ.JT 1 j -IT L V V1J.AV^/iiwi±j xy vviij ij s 

niti*opyrimidine-2 ? 4-diamine 




A/ 4 - <f r4-ramiiiomethvl^cvclohexvllmethvH -N l -( 2-bromobenzvlV5-chloropyrimidine-2,4- 
diamine 




j\r_({3-[({2-[(2-chlorobenzyl)amino]-5-nitropyrimidin-4- 
yi j- ammo jmeinyijcyt/ioiicxyi/iiicLiiyi^gu<ainu.iiic 




3 -( { [4-( { [4-(aminomethyl)cyclohexyl]methyl} amino)-5 -nitropyrimidin-2- 
yij ammo j meuiyi jpxiciioi 




A^-(2-chlorobenzyl)-7v*-(^^ 
mLropyriiniuiiic-^ ? H-uiaiiiiiic 




j\j 2 ~( ? _rh 1 or oh en z v1 V 5 -ni tro-Af 4 -/ n hi er i din- 4 - vim e thvl^D vrimi dine - 2 .4 - di amine 

JL V \i vlllvlUUvlliJ V 1/ ill 11 V J. tI \ pip viivxiix r vuiivwi yiip j'iu.j.j.i.vi.iaj.w 3 j.j-».j.j.w 




TV 4 - { [4~(aminomethyl)cyclohexyl]methyl} -5 ~ni1ro-iV 2 -(2»phenylethyl)pyrimidine-2 5 4- 
diamine 




TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5 -nitro-A^-(4-phenylbutyl)pyrimidine-2 ? 4- 
diamine 


In yet another embodiment, there are provided compounds selected from the group below: 




N 4 -( {4-[(dimethylamino)methyl]cyclohexyl}methyl)-N 2 -(l -naphthylmethyl)-5- 
nitropyrimidine-2 ? 4-diamine 




N 2 -[2-(methylthio)benzyl]-5-nitro-N 4 -(piperidin-4-ylmethyl)pyri 




5-nitro-N 4 -(piperidin-4-yl^ benzyl}pyrimidine-2 9 4- 
diamine 




N z -(l-naphthylmethyl)-5-nitro-N 4 -(piperidin-4-ylrnethyl)pyri^ 
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N 4 -({44(dimethylamino)methyl]cyclohexyl}methyl)-N z -^ 
nitropyrimidine-2 3 4~diamine 




N 4 -( {4-[(dimethylamino)methyl]cyc^^ {2- 
[(trifluoromethyl)tMo]benzyl}pyrimidine-2 ? 4-diamine 




N 4 -( {4-[(dimethylamino)methyl]cyclohexyl}methyl)-N 2 -(l -naphthylmethyl)-5- 
nitropyrimidine-2 ? 4-diamine 




N 4 -{4-[(dimethylamino)methy 
2,4-diamine 




N 4 -{4-[(dimethylamino)me^ 
benzyl}pyrimidine-2 ? 4-diamine 




N - [( 1 -methylpipendm-4-yl)metnylJ -JN - [2-(metnyltnio ) benzyl J -o -nitropyrimiame~z ? 4- 
diamine 




N -[(1 -methylpipendm-4-yl)metnyl]-5-nitro-]Sl - {2-[(tniluorometnyl)tmoJ 
benzyl}pyrimidine-2 5 4-di amine 




AT- { [4-(ammometnyl)cyclonexyljmetnyl} -TV -(2-metnoxybenzyl )o -mtropyrimiame- 
2,4-diamine 




AT- { [4-(ammomethyl)cyclohexylJmetnyl} o-nitro-iv -Lz-(txitluorometnoxyj 
benzyl]pyrimidine-2 ? 4-diamine 




A^-{[4-(aminomethyl)cyclohexyl]m 
2,4-diamine 




A^ 4 - {[3-(aminomethyl)cyclohexyl]methyl} -iV z -(2-chlorobenzyl)-5-nitropyrimidine-2 ? 4- 
diamine 




A/' 2 -(2-chlorobenzyl)-7V 4 -({4-[(dimethylainino)methyl]cycloh 
nitropyrimidine-2 ? 4-diamine 




7v/ 4 _f[4_( am inomethyl)cyclohexyl]methyl} -A^-(2-bromoberizyl)-5-nitrop>aimidine-2 9 4- 
diamine 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV z -[2-(methylthio)benzyl]-5- 
nitropyrimidine-2 ? 4-diamine 



67 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughriie,com 



WO 2004/067516 PCT/US2004/002240 





TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-N 2 - {2- 
[(Mfluoromethyl)thio]benzyl}pyrimidine-2 ? 4-diamine 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -N z -(l -naphthylmethyl)-5 -nitxopyrimidine- 
2,4-diamine 




iV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^K2,3-dichlorobenzyl)-5-rd1xopyrimidine- 
2,4-diamine 




TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^-(2-bromobenzyl)-5-nitropyrimidine-2 5 4- 
diamine 




iV 2 <2-chlorobenzyl)-5-nitro-^ 



As discussed above, any compound of this invention may occur as individual geometric 
isomers, stereoisomers, enantiomers, diastereomers, racemates, racemic or non-racemic 
mixtures of stereoisomers, and mixtures of diastereomers, All such isomeric forms, and 
mixtures thereof, of these compounds are expressly included in the present invention. Each 
stereogenic carbon may be in the R or S configuration, or a combination of configurations. 

Some of the compounds of the present invention can exist in more than one tautomeric form. 
The invention also includes all such tautomers. 

General Synthetic Methods 

The compounds of the invention may be prepared by the methods described below. In each of 
the schemes below, the groups Ri, R 2 and R 3 are as defined above for general formula I unless 
noted otherwise. Optimum reaction conditions and reaction times may vary depending on the 
particular reactants used. Unless otherwise specified, solvents, temperatures, pressures and 
other reaction conditions may be readily selected by one of ordinary skill in the art. Specific 
procedures are provided in the Synthetic Examples section. Typically, reaction progress may be 
monitored by thin layer chromatography (TLC) if desired. Intermediates and products may be 
purified by chromatography on silica gel and/or recrystallization. Starting materials and reagents 
are either commercially available or may be prepared by one skilled in the art using methods 
described in the chemical literature. 
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3 



R'R"NH 



XX* 3 * — JOC\ 

.X^N^fsT* HN^N^N- R 

R" R 1 R M 

II (X, X 1 = halogen) III (R 2 = -NR'R") I (R 2 = -NR'R") 



As illustrated above, a 2,4-dihalopyrimidine (II), preferably a 2,4-dichloropyrimidine, is reacted 
with about one equivalent of an amine (R'R"NH) in the presence of a base, such as 
triethylamine, in a suitable solvent, such as EtOH, to provide intermediate III. The reaction is 
carried out preferably at about 0 °C to about room temperature. Intermediate III is then reacted 
with a second amine RiNH 2 in a suitable solvent, such as EtOH, to provide the desired I. The 
reaction is preferably heated to about the reflux temperature of the solvent. For intermediates 
III having R 3 groups that are less electron withdrawing than N0 2 , such as R 3 = F, CI, CN or 
CQ 2 Et, the reaction is preferably carried out in a sealed vessel in a microwave reactor at about 
140 °C. 



If R 2 contains a second amine group, (i.e., in the R' and/or R" groups in Scheme I above) the 
second amine is preferably protected with a suitable ammo-protecting group, for example with a 
Boc-group, prior to reaction with intermediate II, and the amine is deprotected after reaction of 
the pyrimidine intermediate with RiNH 2 . For example, in the case of 1,4- 
cyclohexanebis(methylamine) as illustrated in Scheme II, the mono-Boc-protected diamine is 
reacted with II as described above. The resulting intermediate IV is then reacted with RiNH 2 as 
described above, and the Boc-protected intermediate V is then deprotected by treatment with 
acid to provide the desired compound of formula (I), 
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Scheme II 




NHBoc NH 2 
V I 

In a variation illustrated in Scheme HI, if R 3 is N0 2? intermediate II may be reacted with a 
thiocyanate salt, such as potassium thiocyanate, in a suitable solvent, such as EtOH, to produce 
VI. Intermediate VI is reacted with RiNH 2 in a suitable solvent, such as EtOH, and in the 
presence of a base, such as triethylamine, to provide VII. Intermediate VII may then be reacted 
with an amine R 5 R 55 NH in a suitable solvent, such as EtOH or methylene chloride, to provide 
the desired compound of formula I 
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Scheme III 




II (X, X' = halogen) VI 




T I I I 

R 1 CN R 1 R" 

VII I (R 2 = -NR'R") 

Substituents Ri ? R 2 and R 3 may be further modified by methods known in the art to obtain 
additional compounds of formula (I). Some of these modifications are illustrated in the 
synthetic examples below. 

In order that this invention be more fully understood, the following examples are set forth. 
These examples are for the purpose of illustrating embodiments of this invention, and are not to 
be construed as limiting the scope of the invention in any way. Starting materials used are 
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either commercially available or easily prepared from commercially available materials by those 
skilled in the art. 



Synthetic Examples 

Example 1: Synthesis of TV^-aminomethyl-cyclo^ 
fluoro-pyrimidine-2 5 4-diamine 




Di-tert-butyl dicarbonate (44.00 g, 201 mmol) was added to a solution of 1,4- 
cyclohexanebis(methylamine) cis + trans (14.35 g, 142 mmol) in CH 2 C1 2 at room temperature. 
After stirring at room temperature for 16 h, the reaction mixture was concentrated in vacuo to 
provide [4-(^rf-butoxycarbonylamino-methyl)-cyclohexylmethyl]-carbamic acid tot-butyl ester 
as a white powder 34.32 g 9 99% 3 m/z calculated for Ci 8 H34N 2 04: 342.5 3 found: 343.3 (M + H) + . 

To a solution of [4-(^/t-butoxycarbonylamino-methyl)-cyclohexylmethyl]-carbamic acid tert- 
butyl ester (11.00 g, 32 mmol) dissolved in 2:1 CHCl 3 :EtOH at room temperature was added 4.0 
M HCl/dioxane (16.1 mL). The mixture was stirred at room temperature for 4 h then 
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concentrated in vacuo to provide a crude white solid. The crude material was purified by silica 
gel chromatography using a gradient elution of 10-50% (2%NH 4 OH, 18% MeOH, 80% CH 2 CL 
2 )/ CH2O2. The product-containing fractions were combined and concentrated in vacuo to 
provide (4-aminomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester as a white powder 
3.62 g, 47%, m/z calculated for Ci 3 H 26 N 2 02: 242.4, found: 243.3 (M + H) + . 

To a solution of (4-aminomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester (606 mg, 2.5 
mmol) and triethylamine (0.7 mL, 5.0 mmol) dissolved in EtOH at 0 °C, was added 2,4- 
dichloro-5-fluoropyrimidine (835 mg, 5.0 mmol). The reaction mixture was warmed to room 
temperature and stirred for 18 h. The mixture was then concentrated in vacuo and the crude 
product was purified by silica gel chromatography using 0-20% EtOAc/hexanes. The product- 
containing fractions were combined and concentrated in vacuo to provide {4-[(2-chloro-5- 
fluoro-pyrimidinyl-4-amino)-methyl]-cyclohexylmethyl}-carbamic acid tert-butyl ester as a 
white solid 495 mg, 53%, m/z calculated for Ci 7 H 2 6ClFN 4 02: 372.9, found: 373.4 (M + H)\ 

{4-[(2-chloro-5-fluoro-pyrimidinyl-4-amino)-methyl]-cyclohexylmethyl}-carbamic acid tert- 
butyl ester and 2-chlorobenzylamine were added to a microwave reaction tube and dissolved in 
absolute EtOH (2 mL). The reaction mixture was heated 140 °C in a microwave reactor for 5 h. 
and then cooled to room temperature. The reaction mixture was then concentrated in vacuo, 
dissolved in CHC1 3 , and purified by silica gel chromatography using 10-20% EtOAc/hexanes. 
The product-containing fractions were combined and concentrated in vacuo to provide {4-[(2- 
(2-cUorobenzylammo) 

acid tert-butyl ester as a colorless foam 102 mg, 53%, m/z calculated for C 24 H33C1FN 5 02: 
478.0, found: 479.8 (M + H) + . 

To a solution of {4-[(2-(2-chloroberizylamino)-5-fluoro-pyrimidinyl-4-amino)-methyl]- 
cyclohexylmethyl} -carbamic acid tert-butyl ester (102 mg, 0.213 mmol) dissolved in 2:1 
CHCl 3 :EtOH at room temperature was added 4.0 M HCl/dioxane (5.0 mL). The mixture was 
stirred at room temperature for 2 h then concentrated in vacuo to provide a crude white powder. 
The crude material was purified by silica gel chromatography using a gradient elution of 10- 
50% (2%NH 4 OH, 18% MeOH, 80% CH 2 C1 2 )/ CH 2 C1 2 . The product-containing fractions were 
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combined and concentrated in vacuo to provide the title compound as a colorless foam 76 mg, 
94%, m/z calculated for C19H25CIFN5: 377.9, found: 378.4 (M + H) + . 

Example 2: Synthesis of iV 4 -(4-aminomethyl-cyclohexylmethyl)-5-chloro-iV 2 -(2-chloro- 
benzyI)-pyrimidine-2,4-diamine 




This compound was prepared from 2 5 4 ? 5-trichloropyrimidine using the same procedures 
described in Example 1 to provide the title compound as a white solid 41 mg, 30%, m/z 
calculated for C19H25CI2N5: 394.4, found: 395.3 (M + H) + . 

Example 3: Synthesis of iV 4 -(4-aminomethyl-cyclohexylmethyl)-5-bromo-iV 2 -(2-chloro- 
benzyl)-pyrimidine-2,4-diamine 




3 



This compound was prepared from 5-bromo-2,4-dichloropyrimidine using the same procedures 
described in Example 1 to provide the title compound as a white solid 18 mg ? 22%, m/z 
calculated for QgH^BrClNs: 438.8, found: 439.9 (M + H) + . 

Example 4 : Synthesis of 4-[(4-aminomethyl-cyclohexylmethyl)-amino]-2-(2-chIoro- 
benzylamino)-pyrimidine-5-carbonitrile 
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A mixture of tris(dibenzylidenacetone)-dipalladium(0) (26 mg, 0.028 mmol), zinc cyanide (20 
mg,169 mmol), l > l l -bis(diphenylphosphino)-ferrocene (19 mg, 0.034 mmol) and {4-[(2-(2- 
chlorobenzylamino)-5-bromo-pyrimM^ acid 
tert-butyl ester (155 mg, 0.288 mmol) in a pressure tube was evacuated and filled with N 2 
several times. The mixture was then dissolved in degassed DMF (2 mL) and heated to 130 °C 
under an N 2 atmosphere for 18 h. The mixture was then concentrated in vacuo, dissolved in 
CH 2 C1 2 , and filtered through a pad of diatomaceous earth. The filtrate was then concentrated in 
vacuo and purified by silica gel chromatography using 0-25% EtOAc/hexanes. The product- 
containing fractions were combined and concentrated in vacuo to provide the desired cyano 
intermediate as a pale yellow foam 65 mg, 47%, m/z calculated for C 25 H33C1N 6 02: 485.034, 
found: 486.9 (M + H) + . 

Compound 4 was prepared from the above cyano intermediate by treating with 4.0 M 
HCl/dioxane using the same deprotection procedure previously described for Example 1. The 
title compound was isolated as a pale yellow foam 27 mg, 59%, m/z calculated for C 2 oH 25 ClN 6 : 
384.9, found: 385.4 (M + H) + . 

Example 5: Synthesis of 4-[(4-aminomethyl-cycloliexyImethyl)-amiiio]-2-(2-chloro- 
beasy)amiMo)»pyrimidirie-5-caiboxylic acid ethyl ester 
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5 



This compound was prepared from 2 > 4-dichloro-5-carboethoxypyrimidine using the same 
procedures described in Example 1. The title compound was isolated as a white powder, m/z 
calculated for C22H30CIN5O2: 431.9, found: 432.3 (M + H) + . 

Example 6 : Synthesis of 4-[(4-aminometliyl-cycIohexylmetIiyl)-amino]-2-(2-cIiloro-- 
bensylamino)-pyrimidine-5-carboxylic acid 




A solution of LiOH (240 mg, 10 mmol) in H 2 0 (10 mL) was added to 4-{[(4-tert- 
butoxycarbonylamino-methyl)-cyclohexylmethyl]-amino}-2-(2-chloro-benzylamm^ 
pyrimidine-5-carboxylic acid ethyl ester dissolved in EtOH (15 mL) at room temperature. The 
mixture was heated to 80 °C for 6 h and then concentrated in vacuo until a crude white 
precipitate formed. The crude product was filtered, washed with EtOAc, and dried in vacuo to 
provide a white powder 563mg, 99%, m/z calculated for C25H34CIN5O4: 504.0, found: 505.8 (M 
+ H) + . 



To a solution of 4-{[4-(re^butoxycarbonylamino-methyl)-cyclohexylmethyl]-amino}-2-(2- 
chloro-benz34amino)-pyrimidine-5-carboxylic acid (80 mg 5 0.159 mmol) dissolved in 2:1 
CHCl 3 :EtOH at room temperature was added 4.0 M HCl/dioxane (5.0 mL). The mixture was 
stirred at room temperature for 2 h then concentrated in vacuo to provide a crude white powder. 
The crude material was purified by preparative scale reverse phase HPLC using a 0.1%TFA- 
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H2O/CH3CN mobile phase. The product-containing fractions were combined and concentrated 
in vacuo to provide 34 mg of the title compound as a white solid, 53%, m/z calculated for 
C20H26CIN5O2: 403.9, found: 404.4 (M + H) + . 



Example 7: Synthesis of 4-[(4-aminomethyl-cyclohexylmethyl)-ammo]-2-(2-chloro- 

benzylamino)-pyrimidine-5-carboxylic acid methyl ester 




7 



To a solution of 4-{[4-(^-butoxycarbonylamino-methyl)-cyclohexylmethyl]-amino}-2-(2- 
chloro-benzylamino)-pyrimidine-5-carboxylic acid (120 mg, .238 mmol) in 1:1 MeOH:CH 2 Cl 2 
(5 mL) was added 2.0 M (trimethylsilyl)diazomethane in hexanes. The mixture was stirred at 
room temperature for 18 h and then concentrated in vacuo to provide a pale yellow solid which 
was purified by silica gel chromatography using 0-60% EtOAc/hexanes. The product- 
containing fractions were combined and concentrated in vacuo to provide a white solid 80 mg, 
65%, m/z calculated for C26H36CIN5O4: 518.0, found: 519.7 (M + H) + . 

Treatment of the above tert-butoxycarbonyl protected amine with 4.0 M HCl/dioxane as 
described for Example 1 provided the title compound as a white powder 20 mg, 31%, m/z 
calculated for C 2 iH 2 8ClN 5 02: 417.9, found: 418.4<M + H) + . 
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Example 8 : Synthesis of 4-[(4-aminomethyI-cycIohexylmethyl)-amino]-2-(2-chIoro- 
benzylamino)-pyrimidine-5-carboxylic acid amide 




8 



DMF (7 mL) was added to 4-{[4-(^^butoxycarbonylamino-methyl)-cyclohexylmethyl]- 
amino}-2-(2-chloro-benzylamino)-pyrimidine-5-carboxylic acid (120 mg 5 0.238 rnmol) (see 
Example 6), 1 - [3 -(dimethylamino)propyl] -3 -ethylcarbodiimide (50 mg 9 0.262 rnmol), and 1- 
hydroxybenzotriazole (35 mg, 0.262 rnmol) at 0 °C. After stirring for 0.5 h, ammonium 
hydroxide (0.170 mL, 1.190 mL) was added and the mixture was warmed to room temperature 
and stirred for 18 h. The mixture was then concentrated in vacuo and the residue dissolved in 
EtOAc (30 mL) ? and washed with 1 N HC1 (3 x 50 mL) followed by saturated NaHCQ 3 (3 x 50 
mL). The product solution was dried over Na 2 S0 4 and concentrated in vacuo to provide a white 
solid. The crude product was dissolved in 1:1 MeOH:CH 2 Cl 2 and purified by preparative TLC 
using a 2%NH 4 OH ? 18% MeOH, 80% CH 2 C1 2 mobile phase. The product-containing band was 
removed from the plate and washed with the mobile phase solution. The mixture was filtered 
and the filtrate concentrated in vacuo to provide a white solid 65 mg, 54%, m/z calculated for 
C 25 H35C1N60 3 : 503.0, found: 504.8 (M + H) + . 

Treatment of the above tert-butoxycarbonyl protected amine with 4.0 M HCl/dioxane as 
described for Example 1 provided the title compound as a white solid 31 mg, 60%, m/z 
calculated for C 20 H 27 ClN 6 O: 402.9, found: 403.4 (M + H) + . 

Example 9: Synthesis of i¥-(4-{[2-(2-eh!ore^ 
methyl}-cyclohexylmethyl)-guanidme 
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A mixture of 

2,4-diamine (110 mg, 270 mmol) and l ? 3-bis(tert-butoxycarbonyl)-2-methyl thiopseudourea (95 
mg, 330 mmol) in THF (5.0 mL) was stirred at room temperature for 3 days. The reaction 
mixture was then concentrated and purified by silica gel chromatography using a gradient of 
EtOAc in hexanes as the eluant to provide 52 mg (30% yield) of the bis (tert-butoxycarbonyl) 
protected guanidine a white solid, m/z calculated for CsoHUsClNgOe: 647.2, found: 648.8 
(M+H) + . 



The above bis (tert-butoxycarbonyl) protected guanidine was treated with 4N HCl/dioxane 
solution and stirred at room temperature for 14 h. The reaction mixture was concentrated and 
the resulting residue was purified by silica gel chromatography using a gradient of ammonium 
hydroxide and MeOH in dichloromethane as the eluant to provide 12 mg (37% yield) of the title 
compound as a light yellow solid, m/z calculated for C20H27CIN8O2: 446.0 found: 447.1 
(M+H) + . 

Example 10: Synthesis of A^(3-{[2-(2-chloro-benzylamino)-5-nitro«pyrimidin-4-ylammo]- 
methyl}-cyclohexylmethyl)-guanidine 




79 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughrue.com 



WO 2004/067516 



PCT/US2004/002240 



This compound was prepared in an analogous fashion to Example 9 using l 5 3-cyclohexane bis 
(methylamine) as a starting material in place of 1,4-cyclohexane bis (methylamine), m/z 
calculated for C20H27CIN8O2: 446.0 found: 447.4 (M+H) + . 

Example 1 1 : Synthesis of N 2 - (Z-chloro-benzyO-S-nitro-iV^piperidin^-ylmethyl- 
pyrimidine2,4-diamine 




11 

This compound was prepared by the procedure described in Example 1 using 2,5-dichloro-5- 
nitropyrimidine and 4-aminomethyl- 1 -N-Boe piperidine as starting materials. Subsequent 
treatment of the tert-butoxycarbonyl intermediate with 4 N HC1/ dioxane provided the title 
compound, m/z calculated for C17H21CIN6O2: 376.0 found: 377.5 (M+H) + . 

Example 12: Synthesis of 4- {[2-(2-chloro-benzyIamino)-5-nitro-pyrimidin-4-ylamino]- 
methyl}-piperidine-l-carboxamidine 




NH 

12 



This compound was prepared in an analogous fashion to Example 9 using N- (2-Chloro- 
beiizyl)-5-nitro-7V 4 piperidin-4-ylmethyl--pyrimidine2 ? 4-diamine (Example 11) as a starting 
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material in place of TV^-Aminomethyl-cy 

pymiidine-2,4-diamine, m/z calculated for C18H23CIN8O2: 418.0 found: 419.1 (M+H)"\ 

Example 13 : Synthesis of 3-({4-[(4-aminomethyl-cyclohexylmethyl)-amino]-5-nitro- 
pyrimidin-2-ylamino}-methyl)-N-(2-o-tolyl-ethyl)-benzamide 




This compound was prepared in an analogous fashion to A^-(4-aminomethyl- 
cyclohexylmethyl)-5-nitro-^^ using 3-aminomethyl- 

N-(2-o-tolyl-ethyl)-benzamide as a starting material in place of 2-chloro benzylamine, m/z 
calculated for C29H37N7O3: 531.0 found: 532.4 (M+H) + . 

3-Aminomethyl-N-(2-o-tolyl-ethyl)-benzamide was prepared as follows: 

A solution of N-Boc-3- aminomethyl benzoic acid (l.OOg, 3.98 mmol), HOBT (600 mg, 4.44 
mmol), and EDC (805 mg, 4.20 mmol) in DMF (10 mL) was stirred at room temperature for 30 
min. 2-Methyl phenethylamine (575 uL ? 4.08 mmol) was then added dropwise and the reaction 
mixture was stirred overnight at room temperature. The reaction mixture was concentrated and 
the resulting residue was taken up in EtOAc (50 mL) and washed successively with NaHC0 3 
satd (2 x 50 mL) and IN HC1 (2 x 50 mL). The organic phase was dried (MgS0 4 ) and 
concentrated to provide 1.37 g (93% yield) of the tert-butoxycarbonyl protected intermediate as 
a white solid, m/z calculated for C22H28N2O3: 368.0 found: 369.4 (M+H) + . 

The above tert-butoxycarbonyl protected intermediate was treated with 4N HC1/ dioxane to 
provide the desired starting material, 
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Example 14: Synthesis of 4-{4-[(4-aminomethyl-cyclohexylmethyl)-amino]-5-nitro- 
pyrimidin-2-ylamino}-N-(2-o-tolyl-ethyl)-butyramide 




This compound was prepared in an analogous fashion to Example 13 using 4-tert- 
butoxycarbonyl aminobutyric acid as a starting material in place of N-Boc-3- aminomethyl 
benzoic acid, m/z calculated for C25H37N7O3: 483.0 found: 484.5 (M+H) + . 



Example 1 5 : Synthesis of 5-{4-[(4-aminomethyl-cyclohexylmethyl)-amino]-5-nitro- 
pyrimidin-2-ylamino}-pentanoic acid (2-o-tolyl-ethyl)-butyramide 




This compound was prepared in an analogous fashion to Example 13 using 5-tert- 
butoxycarbonyl amino valeric acid as a starting material in place of N-Boc-3- aminomethyl 
benzoic acid, m/z calculated for C26H39N7O3: 497.0 found: 498.4 (M+H)+. 
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Example 16: Synthesis of 6-{4-[(4-aminomethyl-cyclohexylmethyl)-amino]-5-nitro- 
pyrimidin-2-ylamino}-hexanoic acid (2-o-tolyl-ethyl)-butyramide 




This compound was prepared in an analogous fashion to Example 13 using 6-tert- 
butoxycarbonylamino hexanoic acid as a starting material in place of N-Boc-3- aminomethyl 
benzoic acid, m/z calculated for C27H41N7O3: 511.0 found: 512.5 (M+H)+. 

Example 17: Synthesis of N*-{ [4-(aminomethyl)cyclohexyl] methyl}-7V 2 -(2-bromobenzyl)-5- 
nitropyrimidine-2,4-diamine 
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2-Chloro-5-nitro-4-thiocyanatopyrimidine (100 mg, 0.46 mmol) was suspended in 1 mL 
absolute EtOH. o-Bromobenzylamine hydrochloride (103 mg, 0.46 mmol) was dissolved in 1 
mL absolute EtOH and added to the reaction quickly at ambient temperature. Then 
triethylamine (129 |LiL, 0.92 mmol) was added dropwise via syringe. The reaction was stirred 16 
h at ambient temperature. The resulting precipitate was filtered providing 136 mg of the desired 
(2-bromo-benzyl)-(5-nitro-4-thiocyanato-pyrimidin-2-yl)-amine as a white solid. 

l,4-Cyclohexanebis(methylamine) (65 mg, 0.46 mmol) was dissolved in 1 mL dichloromethane 
and added to a suspension of (2-bromo-benzyl)-(5-nitro-4-thiocyanato-pyrimidin-2-yl)-amine 
(40 mg, 0.11 mmol) in 1 mL dichloromethane. The reaction was shaken 16 h at ambient 
temperature. The reaction mixture was then loaded directly onto a 4.5 g pre-packed disposable 
flash cartridge and eluted with a gradient (solvent system: A = dichloromethane and B = 10% 
ammonium hydroxide in MeOH). The title compound (43 mg, 89%) was isolated as a yellow 
solid. 

Example 18: Synthesis of N 4 -(4-aminomethyl-cyclohexylmethyl)-5-nitro-N 2 -(l-phenyl- 
cyclopropyl)-pyrimidine-2 ? 4-diamine 




To a solution of 1.0 g (6.2 mmol)of 1 -phenyl- 1 -cyclopropane carboxylic acid in CH 2 C1 2 (30 
mL) at room temperature was added 2.0 mL (9.0 mmol) of diphenylphosphoryl azide (DPP A) 
and 1.3 mL (9.3 mmol) of triethylamine. The reaction mixture was stirred at room temperature 
for 3 h then poured into ice water and acidified to pH 2 with 6N HC1. The phases were 
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separated and the aqueous phase washed with CH 2 C1 2 . The combined organics were washed 
with H 2 0 followed by brine then dried over anhydrous Na 2 S0 4 and concentrated under reduced 
pressure. The residue was taken up in EtOH (30 mL) and heated at reflux for 8 h. The reaction 
was cooled to room temperature and concentrated under reduced pressure. The residue was 
diluted with EtOAc and washed with H 2 0 followed by brine then dried over anhydrous Na 2 S0 4 
and concentrated under reduced pressure to provide a white oil. The product was purified by 
flash silica gel chromatography using a 0-10% graident of EtOAc : hexanes to provide (1- 
phenyl-cyclopropyl>carbamic acid ethyl ester 0.85 g (69%) as a white solid, m/z cacld. C 9 Hi 2 N 
[M-ethylcarbamate+Hf 134.20. Found: 133.90. 

To a suspension of 0.84 g (4.1 mmol) of the above carbamate in a 1:2 mixture of H 2 0: ethylene 
glycol (4.5 mL) was added 1.0 g (25 mmol) of sodium hydroxide as a solid in one portion. The 
slurry was heated to 1 10 °C for 15 h during which time a solid precipitated out of solution. The 
mixture was cooled to room temperature and poured into a solution of 2N HC1 (30 mL). The 
mixture was washed with Et 2 0 and the aqueous layer made basic to pH 12 by addition of 6N 
NaOH. The aqueous phase was washed with CH 2 C1 2 and the combined organic phase was dried 
over anhydrous Na 2 S0 4 and concentrated under reduced pressure to provide 0.046 g (8%) of 1- 
phenyl-cyclopropylamine as a clear oil. m/z cacld. C 9 Hi 2 N [M+H] + : 134.20. Found: 133.90. 

(5-Nitro-4-thiocyanato-pyrimidin-2-yl)-(l-phenyl-cyclopropyl)-amine was prepared by addition 
of the above amine to 2-chloro-5-nitro-4-thiocyanato-pyrimidine using the procedure described 
in Example 17. m/z calcd. Ci 4 HibN 5 0 2 S [M-H]": 312.33. Found: 312.10. 

The title compound was prepared from the above intermediate by addition of 1,4- 
cyclohexanebis(methylamine) using the procedure described in Example 17. m/z calcd. 
C21H29N6O2 [M+Hf : 397.50. Found: 397.04. 

Example 19: Synthesis of N 4 - (4-aminometfayl-cydoke:^ 
l-methyl-ethyl]-5-nitro-pyrimidine-2 5 4-diamine 

85 



Patent provided by Sughrus fttfeon ; PLLC - ftttp://www.sughrue,com 



WO 2004/067516 



PCT/US2004/002240 




To a solution of 10.0 g (59 mmol) (2-chlorophenyl) acetic acid in MeOH (10 mL) was added 9.6 
mL (88 mmol) of trimethyl orthoforrnate and 0.32 mL (6.0 mmol) of H 2 S0 4 . The reaction was 
stirred at room temperature for 4 h then diluted with EtOAc and washed with H 2 0 followed by a 
saturated aqueous solution of NaHC0 3 . The organic phase was dried over anhydrous Na 2 S0 4 
and concentrated under reduced pressure to provide 10.6 g (97%) of (2-chlorophenyl)-acetic 
acid methyl ester as a clear oil. The crude reaction product was not purified but used 
immediately. 

To a mixture of 2.0 g (11 mmol) of the above ester and 1.4 mL (11 mmol) of iodo methane in 
THF (50 mL) cooled to 0 °C was added dropwise a solution of sodium bis(trimethylsilyl)amide 
(22 mL of a 1.0 M solution in THF). The reaction was allowed to slowly warm up to room 
temperature and stirred for 14 h. The reaction was cooled to 0 °C and an additional 1.4 mL (1 1 
mmol) of iodo methane was added. To this mixture was added dropwise a solution of sodium 
bis(trimethylsilyl)amide (22 mL of a 1.0 M solution in THF). The reaction was allowed to 
slowly warm to room temperature and stirred for 8 h. The mixture was cooled to 0 °C and the 
reaction was quenched by addition of a saturated aqueous solution of NH 4 C1. The mixture was 
diluted with H 2 0 and extracted with EtOAc. The combined organic phase was washed with 
brine, dried over anhydrous Na 2 S0 4? and concentrated under reduced pressure to provide 2.2 g 
(95%) of 2-(2-chlorophenyl)-2-methyl-propionic acid methyl ester as a brown oil. 

To a solution of 2.2 g (10 mmol) of the above ester in MeOH (60 mL) was added an aqueous 
solution of KOH (60 mL of a 1.0 M solution). The reaction mixture was heated to reflux for 15 
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h. The mixture was cooled to room temperature and washed with Et 2 0 then acidified to pH 2 
with a solution of 2N HC1. The aqueous layer was extracted with CH 2 C1 2 , dried over anhydrous 
Na 2 S0 4 and concentrated under reduced pressure to provide 0.55 g (27%) of 2-(2- 
chlorophenyl)-2-methyl-propionic acid as a light brown solid. The crude reaction product was 
not purified but used immediately. 

To a solution of 0.55 g (2.8 mmol) of the above acid in CH 2 C1 2 (15 mL) at room temperature 
was added 0.90 mL (4.2 mmol) of DPPA and 0.58 mL (4.1 mmol) of triethyl amine. The 
reaction mixture was stirred at room temperature for 3 h then poured into ice water and acidified 
to pH 2 with 6N HC1. The phases were separated and the aqueous phase washed with CH 2 C1 2 . 
The combined organics were washed with H 2 0 followed by brine then dried over anhydrous 
Na 2 S0 4 and concentrated under reduced pressure. The residue was taken up in EtOH (15 mL) 
and heated at reflux for 15 h. The reaction was cooled to room temperature and concentrated 
under reduced pressure. The crude residue was purified by flash silica gel chromatography 
using a 0-10% gradient of EtOAc : hexanes to provide 0.31 g (46%) of [l-(2-chlorophenyl)-l- 
methyl-ethyl] -carbamic acid ethyl ester a clear oil. m/z calcd. Ci 2 Hi 7 ClN0 2 [M+H] + : 242.73. 
Found:241.97. 

To a suspension of 0.31 g (1.3 mmol) in a 1:2 mixture of H 2 0: ethylene glycol (4.5 mL) was 
added 0.30 g (7.5 mmol) of sodium hydroxide as a solid in one portion. The slurry was heated 
to 110 °C for 15 h during which time a solid precipitated out of solution. The reaction was 
cooled to room temperature and poured into a solution of 2N HC1 (30 mL) the reaction was 
washed with Et 2 0 and the aqueous layer made basic to pH 12 by addition of 6N NaOH. The 
aqueous phase was washed with CH 2 C1 2 and the combined organic phase was dried over 
anhydrous Na 2 S04 and concentrated under reduced pressure to provide 0.078 g (36%) of l-(2- 
ehlorophenyl)- 1 -methyl-ethylamine a clear oil. m/z calcd. C9H13CIN [M+H] + : 170.66. Found: 
169.91. 

[ 1 -(2-Chlorophenyl)- 1 -methyl-ethyl] -(5-nitro-4-thiocyanato-pyrimidin-2-yl)-amine was 
prepared by addition of the above amine to 2-chloro-5-nitro-4-thiocyanato-pyrimidine using the 
procedure described in Example 17. m/z calcd. Ci 4 HnN 5 0 2 S [M-H]": 348.79. Found: 348.05 
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The title compound was prepared from the above intermediate by addition of 1 5 4- 
cyclohexanebis(methylamine) using the procedure described in Example 17.m/z calcd. 
C21H30CIN6O2 [M+H] + : 433.97. Found: 433.04. 



Example 20: Synthesis of N 4 -(4-dimethylaminomethyl-cyclohexylmethyl)-N 2 -(2- 

methylsulfanyl-ben^yl)-5-iiitro--pyrimidine-2 5 4-d[iamme 



To a solution of 0.035 g (0.08 mmol) of N 4 -(4-aminomethyl-cyclohexylmethyl)-N 2 -(2» 
methylsulfanyl-benzyl)-5-nitro-pyrimidine-2 ? 4-diamine (prepared by the procedure described in 
Example 17, using 2-methylsulfanyl-benzylamine) in MeOH (1 mL) containing 1% v/v AcOH 
and cooled to 0 °C was added 0.03 mL (0.4 mmol) of a 37% aqueous formaldehyde solution. 
To this mixture was added 0.010 g (0.16 mmol) of sodium cyanoborohydride as a solid in one 
portion. The reaction mixture was allowed to slowly warm to room temperature and stirred for 
2h. The reaction was diluted with a saturated aqueous solution of NaHC0 3 and washed with 
CH 2 C1 2 . The combined organic phase was dried over anhydrous Na 2 S04 and concentrated 
under reduced pressure. The residue was purified by flash silica gel chromatography using a 0- 
40% gradient of A (18%MeOH 5 2% NH 4 OH 5 80% CH 2 C1 2 ) to B (CH 2 C1 2 ) to provide 0.0083 g 
(22%) of a white powder, m/z calcd. C 22 H 32 N 6 0 2 S [M+H] + : 445.6. Found: 445.5. 

The other specific compounds listed in the Table set forth previously were prepared by methods 
analogous to those set forth in the General Synthetic Methods section and the Synthetic 
Examples above. 
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Assessment of Biological activity 
PKC-theta Inhibition Assay 

The ability of compounds to inhibit the kinase activity of PKC-theta was measured using a 
competitive Fluorescent Polarization Assay (PanVera R2748). Human recombinant PKC-theta 
(PanVera R2996), was used at a final concentration of 50 nM in a kinase assay buffer (20 mM 
HEPES, pH 7.6, 10 mM MgCl 2 , 0.1 mM CaCl 2 , 0,01% CHAPS, 100 microM Ortho Vanadate 
(Sigma), Protease Inhibitor Cocktail (Roche), 200 microM TCEP). PKC-theta was incubated 
with test compound for 10 minutes at room temperature. PKC-alpha pseudosubstrate 
(RFARKGSLRQKNV; PanVera R2760) at a final concentration of 1 microM and ATP 
(Amersham 27-2056-01) at a final concentration of 10 microM were added and incubated 60 
minutes at room temperature. The kinase reaction was stopped by adding an anti-pho spho serine 
containing peptide antibody and fluorescein-labeled phosphopeptide tracer ("F- 
phosphopeptide") diluted in a quench buffer containing EDTA. The FP reaction was incubated 
for 90 minutes at room temperature. Phosphopeptide, generated by the kinase activity of PKC- 
theta, competes with the F-phosphopeptide for the anti-phosphopeptide antibody. Inhibition of 
kinase activity will result in the binding of the antibody to the F-phosphopeptide, yielding an 
increase in the fluorescence polarization. Change in polarization was measured on an LJL 
Criterion Analyst with 485 nm excitation filter, 530 ran emission filter, and 505 nm dichroic 
mirror. 

All compounds in the synthetic examples and Tables above were evaluated in the PKC-theta 
assay above and were found to have IC 50 's less than 10 microM. Preferred compounds had 
IC 50 's equal to or less than 0.3 microM. 

Many of the compounds in the synthetic examples and Tables above were also tested against 
Syk, Lyn, Veg-f and insulin receptor kinase to evaluate selectivity for PKC-theta inhibition. 
Some compounds were also tested against other kinases including CDK-5, CDK-1 and PLK. 
Many of the compounds demonstrated selectivity for the inhibition of PKC-theta as compared to 
one or more of the other kinases tested. 
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Assay conditions for testing against other kinases are generally known in the art. Examples of 
suitable assays that can be used are described below: 

SYK Kinase Assay 

SYK is purified as a GST-fusion protein. The kinase activity is measured using DELFIA 
(Dissociation Enhanced Lanthanide Fluoroimmunoassay) which utilizes europium chelate- 
labeled anti-phosphotyrosine antibodies to detect phosphate transfer to a random polymer, poly 
GIU4: Tyr! (PGTYR). 

The kinase assay is performed in kinase assay buffer (50 mM HEPES, pH 7.0, 25 mM MgCl 2 , 5 
mM MnCl 2 , 50 mM KC1, 100 [aM Na 3 V0 45 0.2% BSA 5 0.01% CHAPS). Test samples initially 
dissolved in DMSO at 1 mg/mL, may be pre-diluted for dose response (11 doses with starting 
final concentration of 30 |Lig/mL 5 1 to 3.5 serial dilutions) with the assay buffer in 96-well 
polypropylene microtiter plates. A 25 [xL aliquot of this diluted sample is added to neutravidin 
coated 96-well white plate (PIERCE). A 25 \iL volume of diluted enzyme (0.6 ng/mL final 
cone.) and a 50 jxL volume of a mixture of substrates containing 200 nM ATP and 3.6 ng/[xL 
PGTYR-biotin (CIS Biointernational) in kinase buffer is sequentially added to the assay plates. 
Background wells are incubated with buffer, rather than 25 |u,L enzyme. The assay plates are 
incubated for 30 minutes at room temperature. Following incubation, the assay plates are 
washed three times with 300 |uL wash buffer (50 mM Tris-HCL, pH 7.4, 150 mM NaCl, 0.05% 
Tween 20, 0.2% BSA). A 100 juL aliquot of europium-labeled anti-phosphotyrosine (Eu 3+ - 
PT66, Wallac CR04-100) diluted in 50 mM Tris-HCl, pH 7.8, 150 mM NaCl, 10 \xM DTP A, 

0. 05% Tween 40, 0.2% BSA, 0.05% BGG (1 nM final cone.) is added to each well and 
incubated for 30 minutes at room temperature. Upon completion of the incubation, the plate is 
washed four times with 300 juL of wash buffer and 100 \iL of DELFIA Enhancement Solution 
(Wallac) is added to each well. After 10 minutes or longer, time-resolved fluorescence is 
measured on the LJL's Analyst (excitation at 360 nm 3 emission at 620 nm 5 EU 400 Dichroic 
Mirror) after a delay time of 250 jis. 

CDK Kinase Assay 

1 . Preparation of recombinant cvclin-CDK enzymes 
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The corresponding cDNAs for human cyclin Bl (cyclin E, or. cyclin Dl) and human CDK1 
(CDK2, or. CDK4) are cloned by standard methods using RT-PCR, and cloned into a transfer 
vector (cyclin in pAcG2T made by Pharmingen, CDKs in p2Bac made by Invitrogen) for the 
baculovirus system. Recombinant cyclin B1-CDK1 (or cyclin E-CDK2, cyclin D1-CDK4) is 
expressed in High Five insect cells (Trichoplusia ni) by coinfection with both recombinant 
baculoviruses (after the 4th round of amplification, >1 x 10 8 viruses/ml). 72 h after the infection 
the High Five cells are harvested, and deep-frozen in liquid nitrogen. After thawing the cells are 
resuspended in lysing buffer (50 mM HEPES pH 7.5, 10 mM MgCl 2 , 1 mM DTT, 5 /tgfrnl 
leupeptin, 5 jtg/ml aprotinin, 100 (iM NaF, 100 /jM PMSF, 10 mM J3-glycerolphosphate, 100 
IxM Na 3 V0 4 , 30 mM nitrophenylphosphate, 17.5 ml of lysing buffer per 10 8 cells) and incubated 
on ice for 30 min. The cell lysate is freed from the cell debris by centrifugation and the quantity 
of recombinant cyclin B1-CDK1 enzyme (or cyclin E-CDK2, cyclin D1-CDK4) in the total 
lysate (about 1-5 mg/ml) is determined by SDS-polyacrylamide gel electrophoresis. Cyclin Dl- 
CDK4 is purified by means of a GST-tag on cyclin Dl and then using glutathione beads (total 
protein about 0.2 mg/ml). 

2. Cyclin B 1 -CDK1 kinase inhibition test 

All the kinase tests may be carried out in 96-well microtitre plates (Greiner PS ) in a final 
volume of 60 fil. The kinase test contain 1% DMSO (v/v) , 5 jag of histone HI (calf thymus, 
Roche Molecular Biochemicals), 1 to 5 pg of a cell lysate with recombinant cyclin B1/CDK1, 
the test substance (in a final concentration of 1 nM to 10 juM) and kinase buffer (15 mM MgC12, 
25 mM MOPS, pH 7.0, 0.1 mM DTT). As a negative control the kinase reaction is carried out in 
the absence of the substrate histone HI. As a positive control the kinase reaction is carried out in 
the absence of a test substance. As an internal control 30 fiM and 300 \iM (final concentration) 
of the kinase inhibitor olomoucin (Alexis) are used. 

The PS microtitre plates are placed on ice, and 10 jw.1 of the test substance, in different 
concentrations (in each case in 6% DMSO), 20 ju,l of the histone HI (250 jug/ml in kinase buffer 
) and 20 [il of cyclin B1/CDK1 (1 to 5 /Ag of the recombinant cell lysate in 20 /d of kinase 
buffer) are pipetted in and mixed together. The kinase reaction is started by the addition of 10 /il 
of ATP mix (0.045 mM ATP, 0.5 /xCi [y- 33 P]ATP in kinase buffer) and incubated for 30 min at 
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30 °C and 600 rpm in a shaking incubator. After incubation the plates are placed on ice and the 
proteins are precipitated by the addition of 125 fil of ice-cold 5% trichloroacetic acid. After 15 
min on ice the precipitates are transferred onto Packard Unifilter 96 GF/B plates with the 
Packard Harvester System, and collected by vacuum filtration. The precipitates are washed 4 
times with dist. H 2 0 at ambient temperature. The filter plates are then dried at 60°C and 50 fil of 
scintillation liquid are added to each well (Ultima Gold, Packard). The plate is sealed up with 
Sealing Tape and after 1 h measured in a scintillation measuring apparatus (Micro Beta made by 
Wallac). 

The inhibition of the substances is calculated as a percentage of the control (cyclin B1-CDK1 
without inhibitor) and the active substance concentration which inhibits the enzyme activity by 
50% (IC50) is derived. 

3 . Cvclin E-CDK2 kinase inhibition test 

The inhibition test with cyclin E-CDK2 is carried out using the same method as for cyclin Bl- 
CDK1, except that recombinant cyclin E-CDK2 is used as the enzyme. 

4. Cvclin D 1 -CDK4 kinase inhibition test 

For the inhibition test with cyclin D1-CDK4, recombinant Retinoblastoma Protein (pRB) from 
aa379-928, which contains a GST-tag at the N-terminus, is used as the substrate. GST-pRB is 
expressed in bacteria and then purified using glutathione beads ( about 0.2 mg/ml). 
The kinase test contains 1% DMSO (v/v), 10 fig pRB, 0.4 fig of a cell lysate with recombinant 
cyclin D1-CDK4, the test substance (final concentration from 1 nM to 10 fiM) and kinase buffer 
(15 mM MgC12 ? 25 mM MOPS, pH 7.0, 0.1 mM DTT). As a negative control the kinase 
reaction is carried out in the absence of the substrate pRB. As a positive control the kinase 
reaction is carried out in the absence of a test substance. As an internal control 30 fiM and 300 
juM (final concentration) of the kinase inhibitor olomoucin (Alexis) are used. 
The PS microtitre plates are placed on ice, and 10 fil of the test substance, in different 
concentrations (in each case in 6% DMSO), 20 fil of pRB (10 fig in kinase buffer ) and 20 fil of 
cyclin D1-CDK4 (0.4 fig of the recombinant cell lysate in 20 fil of kinase buffer) are pipetted in 
and mixed together. The kinase reaction is started by the addition of 10 fil of ATP mix (0.045 
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mM ATP, 1 jLtCi [y- 33 P]ATP in kinase buffer) and incubated for 45 min at 32°C and 600 rpm in 
a vibrating incubator. After incubation, 50 fil of the reaction mixture are pipetted onto P81 
filters (Whatmann). After 20 sec reaction time the filters are washed 4 times with 1.5% 
phosphoric acid (about 5 min per washing step) while shaking them gently. After washing the 
filters are dried at 85°C, scintillation liquid is added and the scintillation is measured in a 
scintillation counter (Micro Beta made by Wallac). 



Methods of Therapeutic Use 

The compounds of the invention are effective inhibitors of PKC-theta activity, and therefore are 
useful to inhibit PKC-theta activity in a patient and treat a variety of diseases and disorders that 
are mediated or sustained through the activity of PKC-theta. 

Without wishing to be bound by theory, the compounds of this invention would be expected to 
inhibit T cell activation via effective inhibition of PKC-theta, and are therefore useful to treat 
diseases and disorders associated with T cell activation. For example, the inhibition of T cell 
activation is therapeutically useful for selectively suppressing the immune function. Thus, the 
inhibition of PKC-theta with the compounds of this invention is an attractive means for treating 
a variety of immunological disorders, including inflammatory diseases, autoimmune diseases, 
organ and bone marrow transplant rejection and other disorders associated with T cell mediated 
immune response. In particular, the compounds of the invention may be used to treat acute or 
chronic inflammation, allergies, contact dermatitis, psoriasis, rheumatoid arthritis, multiple 
sclerosis, type I diabetes, inflammatory bowel disease, Guillain-Barre syndrome, Crohn's 
disease, ulcerative colitis, graft versus host disease (and other forms of organ or bone marrow 
transplant rejection) and lupus erythematosus. Other disorders associated with T cell-mediated 
immune responses will be evident to those of ordinary skill in the art and can also be treated 
with the compounds and compositions of this invention. 
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In addition, PKC theta activation has been shown to be associated with insulin resistance in 
skeletal muscle. Therefore, the inhibition of PKC-theta with the compounds of this invention is 
also an attractive means for treating type II diabetes. 

For therapeutic use, the compounds of the invention may be administered via a pharmaceutical 
composition in any conventional pharmaceutical dosage form in any conventional manner. 
Conventional dosage forms typically include a pharmaceutically acceptable carrier suitable to 
the particular dosage form selected. Routes of administration include, but are not limited to, 
intravenously, intramuscularly, subcutaneously, intrasynovially, by infusion, sublingually, 
transdermally, orally, topically or by inhalation. The preferred modes of administration are oral 
and intravenous. 

The compounds of this invention may be administered alone or in combination with adjuvants 
that enhance stability of the inhibitors, facilitate administration of pharmaceutical compositions 
containing them in certain embodiments, provide increased dissolution or dispersion, increase 
inhibitory activity, provide adjunct therapy, and the like, including other active ingredients. In 
one embodiment, for example, multiple compounds of the present invention can be 
administered. Advantageously, such combination therapies utilize lower dosages of the 
conventional therapeutics, thus avoiding possible toxicity and adverse side effects incurred 
when those agents are used as monotherapies. Compounds of the invention may be physically 
combined with the conventional therapeutics or other adjuvants into a single pharmaceutical 
composition. Advantageously, the compounds may then be administered together in a single 
dosage form. In some embodiments, the pharmaceutical compositions comprising such 
combinations of compounds contain at least about 5%, but more preferably at least about 20%, 
of a compound of formula (I) (w/w) or a combination thereof. The optimum percentage (w/w) 
of a compound of the invention may vary and is within the purview of those skilled in the art. 
Alternatively, the compounds of the present invention and the conventional therapeutics or other 
adjuvants may be administered separately (either serially or in parallel). Separate dosing allows 
for greater flexibility in the dosing regime. 

As mentioned above, dosage forms of the compounds of this invention may include 
pharmaceutically acceptable carriers and adjuvants known to those of ordinary skill in the art 
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and suitable to the dosage form. These carriers and adjuvants include, for example, ion 
exchangers, alumina, aluminum stearate, lecithin, serum proteins, buffer substances, water, salts 
or electrolytes and cellulose-based substances. Preferred dosage forms include tablet, capsule, 
caplet, liquid, solution, suspension, emulsion, lozenges, syrup, reconstitutable powder, granule, 
suppository and transdermal patch. Methods for preparing such dosage forms are known (see, 
for example, H.C. Ansel and N.G. Popovish, Pharmaceutical Dosage Forms and Drug Delivery 
Systems, 5th ed., Lea and Febiger (1990)). Dosage levels and requirements for the compounds 
of the present invention may be selected by those of ordinary skill in the art from available 
methods and techniques suitable for a particular patient, hi some embodiments, dosage levels 
range from about 1-1000 mg/dose for a 70 kg patient. Although one dose per day may be 
sufficient, up to 5 doses per day may be given. For oral doses, up to 2000 mg/day may be 
required. As the skilled artisan will appreciate, lower or higher doses may be required 
depending on particular factors. For instance, specific dosage and treatment regimens will 
depend on factors such as the patient's general health profile, the severity and course of the 
patient's disorder or disposition thereto, and the judgment of the treating physician. 
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CLAIMS 

We Claim: 

1 . A compound of the following formula (I): 




(I) 

wherein: 

Ri is Ci- 8 alkyl, C 3 . 7 cycloalkyl, C 3 -7cycloalkyl-Ci- 8 alkyl, naphthyl, quinolinyl, aryl-Ci- 8 alkyl, or 
heteroaryl-Ci-galkyl, wherein in each of the Ci_ 8 alkyl groups a methylene group may optionally 
be replaced by -NHC(O)- or -C(Q)NH-, and wherein each of the Ci- 8 alkyl groups is optionally 
substituted by an oxo group or one or more Ci- 3 alkyl groups wherein two alkyl substituents on 
the same carbon atom of a Ci_ 8 alkyl group may optionally be combined to form a C 2 . 5 alkylene 
bridge, and wherein the aryl group is optionally substituted on adjacent carbon atoms by a C 3 . 
6 alkylene bridge group wherein a methylene group is optionally replaced by an oxygen, -S-, - 
S(O)-, -S0 2 -or-N(R6)-; 

or Ri has the following structure: 




wherein x and y are independently 0, 1, 2, 3 or 4, provided that x+y is 2 to 4, z is 0, 1 or 2, and 
one or two CH 2 groups in the ring may optionally be replaced by -O-, -S-, -S(O)-, -S0 2 - or - 
N(R 6 ); 
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wherein each Ri group is optionally substituted by one or more of the following groups: Ci- 
6 alkyl, C 3 - 6 cycloalkyl, halogen, nitro, hydroxy, Ci- 6 alkyloxy, Ci_ 6 alkylthio, aryl, arylCi- 6 alkyl, 
aryloxy, arylthio, aminosulfonyl, or amino optionally substituted by one or two Ci- 6 alkyl 
groups, wherein each aryl group is optionally substituted by one or more d- 6 alkyl, halogen, 
nitro, hydroxy or amino optionally substituted by one or two Ci^alkyl groups, and wherein in 
each of the Ci^alkyl groups a methylene group may optionally be replaced by -NHC(O)- or 
C(0)NH-, and wherein each of the Ci- 6 alkyl groups is optionally substituted by one or more 
halogens; 

R 2 is selected from the following groups: 



H 




N-R 4 




N-R 4 




OFL 
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wherein: 

n is ail integer from 3 to 8; 
p is an integer from 1 to 3; 
q is an integer from 0 to 3; 

R4 and R 5 are each independently selected from hydrogen, Ci- 6 alkyl, arylCi- 6 alkyl, or amidino, 
wherein each aryl group is optionally substituted by one or more Ci- 6 alkyl, halogen, nitro, 
hydroxy or amino optionally substituted by one or two Ci- 6 alkyl groups, and wherein each of the 
Ci- 6 alkyl groups is optionally substituted by one or more halogens, and wherein the amidino is 
optionally substituted by one to three Ci. 6 alkyl; 

R 6 is hydrogen or Ci^alkyl; 

wherein each R 2 group is optionally substituted by one or more Ci- 6 alkyl, Ci- 6 alkoxy, CN, -OH, 
-NH 2 or halogen; 

R 3 is halogen, cyano, nitro, Ci. 6 alkyl, Ci. 6 alkyloxycarbonyl or amino carbonyL wherein each of 
the Ci- 6 alkyl groups is optionally substituted by one or more halogens; 

or a tautomer, pharmaceutical^ acceptable salt, solvate, or amino-protected derivative thereof, 
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with the proviso that the specific compounds of U.S. Patent Application Publication No. 
2003/0171359 Al are excluded. 

2. A compound of formula (I) according to claim 1 , wherein: 

Ri is aryl-Ci. 4 alkyl or heteroaryl-Ci- 4 alkyl, wherein in each of the d. 4 alkyl groups a methylene 
group may optionally be replaced by -NHC(O)- or -C(0)NH-, and wherein each of the Ci. 4 alkyl 
groups is optionally substituted by an oxo group or one or more Ci_ 3 alkyl groups wherein two 
alkyl substituents on the same carbon atom of a Ci^alkyl group may optionally be combined to 
form a C 2 - 5 alkylene bridge, and wherein the aryl group is optionally substituted on adjacent 
carbon atoms by a C 3 . 6 alkylene bridge group wherein a methylene group is optionally replaced 
by an oxygen, sulfur or -N(Re)-; 

or Ri has the following structure: 



wherein x and y are independently 0, 1, 2 or 3, provided that x+y is 2 to 3, and z is 0 or 1; 

wherein "heteroaryl" is defined as pyridyl, furyl, thienyl, pyrrolyl, imidazolyl, or indolyl; 

wherein each Ri group is optionally substituted by one or more of the following groups: Ci- 
ealkyl, CI, Br, F, nitro, hydroxy, CF 3 , -OCF 3 , -OCF 2 H, -SCF 3 , Ci- 4 alkyloxy, Ci. 4 alkylthio, 
phenyl, benzyl, phenyloxy, phenylthio, aminosulfonyl, or amino optionally substituted by one or 
two Ci_ 3 alkyl groups; 

R 2 is selected from the following groups: 
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wherein: 

n is an integer from 5 to 7; 
p is an integer from 1 to 2; 
q is an integer from 1 to 2; 

R4 and R 5 are each independently selected from hydrogen, Ci. 6 alkyl ? arylCi_ 6 alkyl, or amidino; 

R.6 is hydrogen; 

R 3 is Br 3 CI, F, cyano or nitro; 

or a tautomer 5 pharmaceutically acceptable salt, solvate, or amino-protected derivative thereof; 
3. A compound of formula (I) according to claim 1, wherein: 
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Ri is phenyl-Ci-4alkyl or naphthylCi^alkyl, 

wherein each Ri group is optionally substituted by one or more of the following groups: methyl, 
CI, Br, F, nitro, hydroxy, CF 3 , -OCF 3 , -SCF 3 , Ci_ 4 alkyloxy or Ci_ 4 alkylthio; 

R 2 is selected from the following groups: 




and 



wherein: 

R4 and R 5 are each independently selected from hydrogen, C1-3 alkyl, or amidino; 
R3 is Br, CI, cyano or nitro; 

or a tautomer, pharmaceutically acceptable salt, solvate, or amino-protected derivative thereof; 
4. A compound of formula (I) according to claim 1 9 wherein: 
Ri is phenylCH 2 - 
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wherein the phenyl group is optionally substituted by one or more of the following groups: 
methyl, CI, Br, F, nitro, hydroxy, CF 3 , -OCF 3 , -SCF 3 , Ci^alkyloxy or C^alkylthio; 

R 2 is selected from the following groups: 



R 3 is nitro; 

R4 and R 5 are each independently selected from hydrogen, methyl, or amidino; 

or a tautomer, pharmaceutical^ acceptable salt, solvate, or amino-protected derivative thereof. 



ethyl 4-({[4-(aminomethyl)cyclote 
carboxylate; 

j\^-{[4<aminomethyl)cycto^^ 
yl]pyrimidine-2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-N 2 -[(2S)- 1 ,2,3 ,4-tetrahydronaphthalen-2- 
yl]pyrimidine-2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A^ 2 -[(lR)- 1 ,2,3 ,4-tetrahydronaphthalen- 1 - 
yl]pyrimidine-2,4-diamine; 

TV 4 - {[4<aminomethyl)cyclohexyl]methyl} -5-nitro-7V" 2 -[(l S)- 1 ,2,3 ,4-tetrahydronaphthalen- 1 - 
yl]pyrimidine-2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -[2-(4-chlorophenyl)ethyl] -5 -nitropyrimidine-2,4-diamine; 





and 



5. 



A compound according to claim 1 selected from: 
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7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-iV 2 -[2-(2-me1±iylphenyl)ethyl]-5-m 
diamine; 

A^-{[4-(aminomethyl)cyclohexyl]methyl}-N^ 
diamine; 

iVM[4-(aminomethyl)cyclohexyl]metW 
diamine; 

A^-{[4<aminomethyl)cyclohexyl]methyl}-^ 

A^-{[4<aminomethyl)cyclohexyl]methyl}-iV 2 -[2<3-fluorophenyl)ethyl]-5-nitropyrimidine-2,4-^ 

A^-{[4<aminomethyl)cyclohexyl]methyl}-A r2 42-(4-fluorophenyl)ethyl]-5-nitropyrimidine-2,4-^ 

A r2 -(2-aminobenzyl)-A^-{[4-(aminomethyl)cyclohexyl]methyl}-5-nitropyrimidine-2,4-diamine; 

JV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -(3,5-dimethoxybenzyl)-5-nitropyrimidine-2,4-diamine; 

A^-{[4-(aminomethyl)cyclohexyl]methyl}-A^ 2 -[3,5-bis(trifluoromethyl)benzyl]-5-nitropyrim^ 
diamine; 

{3-[( {2-[(2-chlorobenzyl)amino]-5-nitropyrimidin-4-yl} amino)methyl]phenyl} methane amine; 
2-({[4-({[4-(aminomethyl)cyclohexyl]methyl}amino)-5-nitropyrimidin-2-yl]amino}methyl)phenol; 

^-(S-amino^-chlorobenzyl)-;/- { [4-(aminomethyl)cyclohexyl]methyl} -5 -nitropyrimidine-2,4- 
diamine; 

4-({[4-(aminomethyl)cyclohexyl]methyl}amino)-2-[(2-chlorobenzyl)amino]pyrimidine-5-carboxamide; 
iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2-chlorobenzyl)-5-fluoropyrimidine-2,4-diamine; 
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3_({[4.({[4-(aminomethyl)cyclohexyl]methyl}amino)-5-nitropyrimidin-2-yl]amm^ 
methylphenyl)ethyl]benzamide; 

(lS,2R)-2<{[4<{[4<aminomethyl)cyclohexyl]methyl}amino)-5-nitropyrimidin-2- 
yl] amino } methyl)cyclohexanol; 

(lR,2R)-2-( { [4-( { [4-(aminomethyl)cyclohexyl]methyl} amino)-5-nitropyrimidin-2- 
yl]amino}methyl)cyclohexanol; 

methyl 4<{[4<aminomethyl)cyclohexyl]methyl}ammo)-2-[(2-chlorobenzyl)amino] 
carboxylate; 

4_ { [4_( { [4-(aminomethyl)cyclohexyl]methyl} amino)-5-nitropyrimidin-2-yl] amino} -N-[2-(2- 
methylphenyl)ethyl]butanamide; 

5.{[4-({[4-(aminomethyl)cyclohexyl]methyl}amino)-5-nitropyrimidin-2-yl]amino}-N-[2-(2- 
methylphenyl)ethyl]pentanamide; 

6_{[4_({[4-(aminomethyl)cyclohexyl]methyl}amino)-5-nitropyrimidin-2-yl]amino}-N-[2-(2- 
methylphenyl)ethyl]hexanamide; 

(lR,3R)-3-({[4-({[4-(aminomethyl) cyclohexyl]methyl} amino)-5-nitropyrimidin-2-yl]amino}methyl)- 
4,4-dimethylcyclohexanol; 

N 4 -({4-czs-[(dimethylamino)methyl]cyclohexyl}methyl)-N 2 -(l-naphthylmethyl)-5-nitropy^^ 
diamine; 

N 2 -[2-(methylthio)benzyl]-5-nitro-N 4 -(piperidin-4-ylmethyl)pyrimidine-2 5 4-diamine; 

5-nitro-N 4 -(piperidm-4-ylmethyl)-N 2 -{2-[(trifluoromethyl)tmo]benzyl}pyrimidi^^ 

N 2 -(l-naphthylmethyl)-5-nitro-N 4 -(piperidin-4-ylmethyl)pyrimidine-2,4-diamine; 

N 4 -({4^(dimethylamino)methyl]cycto 
diamine; 
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N 4 -({4-[(dimethylamino)methyl]cyclohexyl}methyl)-5-nitro-N 2 -{2-[(trifluoromethy^^ 
benzyl }pyrimidme-2,4-di amine; 

N 4 <{4-[(dimethylamino)methyl]cyclohexyl}m^ 
diamine; 

N 4 -{44(dimethylamino)methyl]benzyl}-N 2 -[2Kmethylthio)benzyl]-5-nitropyrimidine-2,4-d 

N 4 - {4-[(dimethylamino)methyl]benzyl} -5-nitro-N 2 - {2-[(trifluoromethyl)thio] benzyl}pyrimidine-2,4- 
diamine; 

N 4 -{4-[(dimethylamino)methyl]benzyl}-N 2 -(l-naphthylmethyl)-5-nitropyrimidine-2 5 4-diamine; 

N 4 ^(l-methylpiperidin-4-yl)methyl]-N 2 ^2-(methylthio)benzyl]-5-nitropyrimidine-2,4-diamine; 

N 4 -[(l-methylpiperidin-4-yl)methyl]-5-mtro-N 2 -{2-[(trifluoromethyl)thio]benzyl}pyrimid^^^ 
diamine; 

N 4 -[(l-methylpiperidin-4-yl)methyl]-N 2 ^l-naphthylmethyl)-5-nitropyrimidine-2,4-diamine; 

iV 2 -(2-chlorobenzyl)-A^-[(l-methylpiperidin-4-yl)methyl]-5-nitropyrimidine-2,4-diamin 

^ 2 K2-methoxybenzyl)-// l -[(l-methylpiperidin-4-yl)methyl]-5-nitropyrimidine-2,4-diamine; 

N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -(2-methoxybenzyl)-5-nitropyrimidine-2,4-diamine; 

N 4 - { [4Kaminomethyl)cyclohexyl]me^ 
diamine; 

iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -i\T 2 -(2,4-dichlorobenzyl)-5-nitropyrimidine-2 > 4-diamine; 
iV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-iV 2 <3-methoxybenzyl)-5-nitropyrimidine-2,4-diamine; 

^-{^-(aminomethy^cyclohexyllmeth^^ 
2,4-diamine; 

A^-{[4-(aminomethyl)cyclohexyl]methyl}-iV 2 -(3-methylbenzyl)-5-nitropyi-imidine-2 5 4-diamine; 
JV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-i^ 2 -(pyridin-2-ylmethyl)pyrimidine-2,4-diamine; 
A^-{[4<aminomethyl)cyclohexyl]methyl}-A^ 2 <3-chlorobenzyl)-5-nitropyrimidine-2,4-diamine; 
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TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -7V 2 -(4-chlorobenzyl)-5-nitropyrimidine-2 ? 4--diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(4-bromobenzyl)-5-nitropyrimidine-2 5 4-diamine; 

TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-A^ 2 <2 ? 4-dim^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} 
2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2 ? 5~dichlorobenzyl)-5-nitropyrimidine-2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-TV 2 -[2-(trifluoromethoxy)benzyl]pyrimidine-2^ 
diamine; 

iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2-chloro-6-methylbenzyl)-5-nitropyrimidine-2,4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2 3 3 -dichlorobenzyl)-5-nitropyrimidine-2 5 4-diamine; 
TV 4 - { [4-(aminornethyl)cyclohexyl]methyl} -TV 2 -(2-furylmethyl)-5-nitropyrimidine-2 ? 4-diamine; 
TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-A r2 -(thien-2-ylmethyl)pyrimidine-2 5 4-diamine; 
TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2-chlorobenzyl)-5-methylpyrimidine-2 ? 4-diamine; 
TV 4 -(6-aminohexyl)-TV 2 -(2-chlorobenzyl)-5-nitropyrimidm 
TV 4 -[4-(aminomethyl)benzyl]-TV 2 -(2-chlorobenzyl)-5-nitropyri^^ 
TV 4 -(7-aminoheptyl)-A^ 2 -(2-chlorobenzyl)-5-ni1xopyrimidm 

TV 4 - { [3-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2-chlorobenzyl)-5-nitropyrimidine-2 ? 4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -( 1 -methyl- 1 -phenylethyl)-5-nitropyrimidine-2 5 4-diamine; 

4-(4 ? 4-bipiperidin- 1 -yl)-TV-(2-chlorobenzyl)-5-nitropyrimidin-2-amine; 

TV 2 -(2-chlorobenzyl)-TV 4 -({4-[(dimethylamino)methyl]cycloh^ 
diamine; 

TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-TV 2 -(2 3 5-difluoroben^ 

TV 4 . {[4-(aminomethyl)cyclohexyl]methyl} -TV 2 -[4-(difluoromethoxy)benzyl]-5-nitropyrimidine-2,4- 
diamine; 

TV 4 , {[4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2-ethoxybenzyl)-5-nitropyrimidine-2 ? 4-diamine; 
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TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} - 5-nitro-J\^-[( 1 S)- 1 -phenylethyl]pyrimidine-2 5 4-diamine; 
TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -T\f 2 -(2-methylbenzyl)-^^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2-fluorobenzyl)-5-nitropyrimidine-2 ? 4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(3-chloro-2-fluorobenzyl)-5-nitropyrimidine-2 ? 4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitxo-7/ 2 -(4-pentylbenzyl)pyrimidine-2 ? 4-diamine; 
TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(4-butoxybenzyl)-5-nitropyrimidine-2 5 4-diamine; 
iV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-A^-(2 3 3-dimet^ 
^-{^-(aminomethy^cyd^ 

7V 2 -(2-chlorobenzyl)-iV 4 47-(dimethylammo)heptyl]^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(1 ? 1 '-biphenyl-2-ylmethyl)-5-nitropyrimidine-2 5 4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -7V 2 -(4-fluorobenzyl)-5-ni1ropyrimidine-2 5 4-diamme; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2 ? 4-difluorobenzyl)-5-ni1ropyrimidine-2 ? 4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -T^ 2 -(3-fluoro-4-methylbenzyl)-5-nitropyrimidine-2 9 4- 
diamine; 

T\^-{[4-(aminomethyl^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-bromo-TV 2 -(2-chlorobenzyl)pyrimidine-2 :) 4-diamine; 
TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2 5 6-dimethoxybenzyl)-5-ni1xopyrimidine-2 5 4-diamine; 
TV 4 - { [4-(aminomethyl)cyclohexy^ 

TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-TV 2 -[2-fluoro^ 
2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(4-chloro-2-fluorobenzyl)-5-nitropyrimidine-2,4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclo^ 

TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-T^ 2 -[l-(2-chlo 
2,4-diamine; 
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N 4 - { [4-(aminomethyl)cyclohexyl]methyl } -N 2 -(2,3 -dihydro- 1 -benzofuran-5-ylmethyl)-5 - 
ni1xopyrimidme-2,4-diamine; 

iVM[4<aminomethyl)cyc^^ 
nitropyrimidine-2 ? 4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2-bromobenzyl)-5-ni1xopyrimidine-2 ? 4-diamine; 

{ [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2 5 3-dim 
TV 4 . {[4-( am i n omethyl)^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -JV 2 -(2,5-dimethylbenzyl)-5-m^ 

^-{^-(aminomethy^cy 
2 ? 4-diamine; 

7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-7 v ^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5 -nitro-iV 2 
diamine; 

TV 4 - { [4-(aminomethyl)cyd^ 

TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-A^ 2 -(6-chloro-2^ 
2,4-diamine; 

TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -iV 2 -(2-chloro-6-fluoro»3-methylbenzyl)-5-nitropyrim^ 
2,4-diamine; 

A^-{[4-(aminomethyl)cyclohexyl^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -JV 2 -( 1 -naphthylmethyl)-5 -ni1ropyrimidme-2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -7V 2 -[2-fluoro-4-(trifluoromethyl)benzyl]-5-nitropyrimi 
2 ? 4-diarnine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -7V 2 -(4-chloro-2-methylbeiizyl)-5»nilTopyrimidine-2 3 4- 

diamine; 

TV 4 - { [4»(ammometbyl)cyclohexyl]methyl}-A^ 
diamine; 

TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}~iV 2 -(3-chloro-2-methylben^ 
diamine; 
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N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -// 2 -[5-fluoro-2-(trifluoromethyl)benzyl]-5-nitropyrimidine- 
2,4-diamine; 

N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -^-(S-chloro^-fluorobenzyO-S-nitropyrimidine-l^- 
diamine; 

7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-iV 2 -(23-difluoro-4-methylbenzyl)-5^ 
diamine; 

N 4 - { [4-(ammomethyl)cyclohexyl]methyl} -i\r 2 -(5-fluoro-2-methylbenzyl)-5-nitropyrimidine-2,4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -N 2 - 1 -naphtbyl-5 -mtropyrimidine-2,4-diamine; 

{4-?ra«j-[({2-[(2-cmorobenzyl)amino]-5-iiitropyrimidin-4-yl}amino)methyl]cycloh^ 

N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-bromo-A r2 -(2,5-dichlorobenzyl)pyrimidine-2,4-diamine; 

7V 4 _{[4_(aminomethyl)cyclohexyl]metbyl}-5-bromo-AT 2 -(2,4-dichlorobenzyl)pyrim 

7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-5-bromo-A^ 2 -(2-bromobenzyl)pyrimid 

7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-iV 2 -(cyclohexylraethyl)-5-nitrop^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -(2-naphthylmethyl)-5-nitropyrimidine-2 5 4-diamine; 

V_{[4.(aminomethyl)cyclohexyl]methyl}-5-bromo-A^ 2 -[2-(trifluoromethoxy)benzyl]pyrimidine-^ 
diamine; 

i\^-{[4-(aminomethyl)cyclohexyl]methyl}-5-bromo-iV 2 -[2-(1xifluoromethyl)benzyl]pyrim 
diamine; 

^-{^-(aminomethyOcyclokexyllmemy^ 
diamine; 

A/ 4 - { [4-(aminomethyl)cyclohexyl]me^ 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -7V 2 -(2-chloro-4-fluorobenzyl)-5-nitropyrimidine-2,4- 
diamine; 

iV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-Ar 2 -(2-chloro-3,6-difluorobenzyl)-5-nitropyrimidi^ 
diamine; 

N 4 - { [4-(aminomethyl)cyclohexyl]methyl } -5-nitro-A^ 2 -(2,3 ,5-trifluorobenzyl)pyiimidine-2,4-diamine; 
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JV 4 - {[4-(aminomethy^ 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl } -S-nitro-TV 2 -^ 1 R)- 1 -phenylethyl]pyrimidine-2 5 4-diamine; 

TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -23-dihydro-lH-inden-2-yl-5-ni1xopyrimidine-2 3 4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -[(l S)-2 ? 3-dihydro-lH-inden-l-yl]-5-nitropyrimidine--2 ? 4- 
diamine; 

iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -[(1 R)-2,3-dihydro- 1 H-inden- 1 -yl]-5-nitropyrimidine-2,4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(4-chloro- 1 -naphthyl)-5-nitropyrimidine-2 5 4-diamine; 
A/ 4 -{[4-(aminomethyl)cyclohexyl]methyl}-7V 2 -(4-methoxy 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitTo-A r2 -quinolin-6-ylpyrimidine-2 ? 4-diamine; 

^-{^-^raz/s-Cammome 
diamine; 

TV^I^-rra/w-Caminometky^ 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -[2-(2-chlorophenyl)ethyl]-5-nitropyrimidine-2 5 4-diamine; 
^-{^-(aminomethy^cyclo^ 

A/ 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2-chloro-6-phenoxybenzyl)-5-nitropyrimidine-2,4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-bromo-7V 2 -2-naphthylpyrimidine-2 ? 4-diamine; 
A/ 4 -{[4-(aminomethyl)cyclohexyl]methyl}-5-bromo-7/-^ 

TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -5-nitro-7V 2 -(pyridin-3-ylmethyl)pyrimidine-2 ? 4-diamine; 

4_( { [4-(aminomethyl)cyclohexyl]methyl) amino)-2-[(2-chlorobenzyl)amino]pyrimidine-5-carbonitrile; 

7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-iV 2 -[4-(dimethylamino)benzyl]-5-ni^ 
diamine; 

TV 4 - { [4-^ra/?^-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2-bromobenzyl)-5-nitropyrimidine-2 5 4-diamine; 
T\^-(7-aminoheptyl)-TV 2 -(2-bromobenzyl)-5-nitropyrimidine-2 3 4 
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A^-(7-aminoheptyl)-A^ 2 -(2 ? 5-dichlorobenzyl)-5-nitropyrimid 

N-( {4-[( {2-[(2-chlorobenzyl)amino]-5-nitropyrimidin-4-yl} amino)methyl] 
cyclohexyl}methyl)guanidine; 

A^ 2 -(3-aminobenzyl)-A^- { [4-(aminomethyl)cyclohexyl]methyl} -5-nitropyrimidine-2,4-diamine; 
A^-{[4-(aminomethyl)cyclohexyl]methyl}"5-nitro-A^ 2 -(2^ 

^V 4 - { [4~(aminomethyl)cyclohexyl]methyl } -N 2 - [2-(2-bromophenyl)ethyl] -5-nitropyrimidine-2 ? 4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2-bromobenzyl)-5 -chloropyrimidine-2 ? 4-diamine; 

(4-{[(2-{[2-(m-indol-3-yl)etl^ 
methanaminium chloride; 

N-( { 3 - [( {2- [(2-chlorobenzyl)amino] -5-nitropyrimidin--4--yl } amino)methyl] cyclohexyl } 
methyl) guanidine; 

3-( { [4_( { [4-(aminomethyl)cyclohexyl]methyl} amino)-5-nitropyrimidin-2-yl]amino}methyl)phenol; 

(4-{[(2-{[2-(lH-imidazol-4-yl)ethyl]amino}-5-nitropyrimidin^ 
methanaminium chloride; 

N 2 -(2-chlorobenzyl)-A^-( {4-c^-[(dimethylamino)methyl]cyclohexyl}methyl)-5-ni1xopyrimidine-2 5 4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-chloro-A^ 2 -(2-chlorobenzyl)pyrimidine-2 3 4-diamine; 
Ar 2 <2-chlorobenzyl)-5-ni1ro^ 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-7V 2 -(2-phenylethyl)pyrimidine-2 3 4-diamine; 
A^-{[4-(aminomethyl)cyclohexyl]methyl}-5-nitro-AT 2 -(3-phenylpro^ 

N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-AT 2 -(4-phenylbntyl)pyrimidine--2 ? 4-diamine; 

iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-7\r 2 -(2-phenylpropyl)pyrimidine-2 9 4-diamine; 

A^-{[4-(aminomethyl)cyclohexyl]methyl}-A r2 42-(4-methoxyphenyl)ethy^ 
diamine; 

iV 4 - { [4<aminomethyl)cycloh 
diamine; 
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iV 4 - {[4-(aminome^^ 
diamine; 

4- [( { 2- [(2-chlorobenzyl) amino] -5-nitropyrimidin-4-yl} amino)methyl]piperidine- 1 -carboximidamide; 
^-{^-(aminomethyl)^ 

N4-(5-aminopentyl)-N2-(2-chloroben^ ; 

2-(benzylammo)-4-(l ? 4,6j4e^^^ ; 
2<4-chlorobenzylamino)-4<l ? 4 ? 6J-tetrahydro-imidazo[4 ? 5-c]pyridin-5-y ; 
2-(2-chlorobenzylamino)-4-(l ? 4 ? 6 5 7-tetrahydro-imidazo[4,5-c]pyiidin ; 
2-(benzylaminoH-(l,4,6J-tetrahydro-imidazo[4,5-c]p ; 
or a tautomer. pharmaceutically acceptable salt, solvate, or amino-protected derivative thereof. 

6. A compound according to claim 1, selected from: 

iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-iV 2 -[(2R)-l 9 2,3,4-tetrahydronaphthalen-2- 
yl]pyrimidine-2 5 4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} ^ 2 -[2^4-chlorophenyl)ethyl]-5-ni1xopyrimidine-2 5 4-diamine; 

A^-{[4-(aminomethyl)cyclohexyl^ 
diamine; 

iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -iV 2 -[2-(4-methylphenyl)ethyl]-5-nitxopyrimidine-2^ 
diamine; 

A^- { [4-(aminomethyl)cyclote 

TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -7V 2 42-(4-fluorophenyl)ethyl]-5-nitropyrimidine-2 9 4-diamine; 

(lR,3R)-3^{[4-({[4-(aminomet^ 
4 5 4-dimethylcyclohexanol; 
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N 4 -({4-c^4(dimethylamino)methyl]cyclohexyl}methyl)-N 2 -^ 
diamine; 

N 2 -[2-(methylthio)^ 

5-nitro-N 4 -(piperidin-4-ylmethyl)-N 2 - {2-[(trifluoromethyl)thio] benzyl} pyrimidine-2 ? 4-diamme; 
N 2 -(l-naphthylmethyl)-^ 

N 4 -({4-[(dimethylamino)me^ 
diamine; 

N 4 -({4-[(dimethylamino)met^ 
pyrimidine-2 5 4-diamine; 

N 4 -({44(dimethylamino)methy^^ 
diamine; 

N 4 - {4-[(dimethylamino)methyl]benzyl} -N 2 -[2-(methylthio)benzyl]-5-nitropyrimidine-2 3 4-diamine; 

N 4 -{4^(dimethylamino)methyl]^ benzyl}pyrimidine-2 ? 4- 
diamine; 

N 4 -[(l-methylpiperidin-4-yl)m^ 

N 4 -[(l-methylpiperidin-4-yl)me^ benzyl }pyrimidine-2,4- 

diamine; 

V-{[4-(a.miiiomethyl)cyclohexyl]methyl} 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl } -5-nitro-i^ 
diamine; 

TV 4 . { [4-(aminomethyl)cyclohexyl]methyl} -A^-(2 3> 4-dichlorobenzyl)-5-nitropyrimidine-2 5 4-diamine; 

A^-{[4-(aminomethyl)cyclohexyl^ benzyl] -5-nilTopyrimidine- 

2,4-diamine; 
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A^-{[4-(aminomethyl)cyclohexyl]methyl^ 

A^-{[4_(aimnomethyl)cyclohexyl]methyl}-^^ 

iV 4 - {[4-(aminomethyl)cyclohexy^ 

A^-{[4-(aminomethyl)cyclohexyl]methyl}-^ 
2,4-diamine; 

A^-{[4-(aminomethyl)cyclohexyl]methyl^ 

N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitto-A^42<triflxxoromethoxy) benzyl]pyrimidine-2,4- 
diamine; 

A^-{[4-(aminomethyl)cyclohexyl]methyl}^^ 
diamine; 

A^- { [4-(aminomethyl)cyclohexyl]m^ 

A^-{[3-(aminometbyl)cyclohexyl]methyl}-A r2 -(2-chlorobeiizyl)-5-nitropyrim 

A r2 -(2-chlorobenzyl)-A^K{4-[(dimethylamino)methyl]cyclohexyl}memyl)-5-nito^ 
diamine; 

A^-{[4-(aminometbyl)cyclohexyl]methyl}-A r2 -(2,5-difluorobenzyl)-5-nitropyrimidine-2 5 4-diamine; 
A^-{[4-(aminomethyl)cyclohexyl]methyl}-A r2 -(2-ethoxybenzyl)-5-nitropyrimidine-2,4-diamin^ 
A^-{[4-(aminomethyl)cyclohexyl]methyl}-A r2 <2-methylbenzyl)-5-nitropyrimidine-2,4-diamine; 
A^-{[4-(aminomethyl)cyclohexyl]methyl}^ 

A^-{[4-(aminomethyl)cyclohexyl]methyl}-A r2 -(3-chloro-2-fluorobenzyl)-5-ni1xopyrimidine-2,4- 
diamine; 

N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -J\^-(l , 1 '-biphenyl-2-ylmethyl)-5-nitropyrimidine-2 s 4- 
diamine; 

7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-A r2 -(2,4-difluorobenzyl)-5-nitropyrimidine-2,4-di 
A^-{[4<aminomemyl)cyclohexyl]metkyl}^ 

A^-{[4-(aminomethyl)cyclohexyl]methyl}-A r2 -(2,6-difluorobenzyl)-5-nitropyrimidme-2,4-diamm^ 
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A^-{[4-(aminomethyl^^ benzyl]-5-nitropyrimidine- 
2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]met^ -nitxopyrimidine-2,4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2-bromobenzyl)»5-nitTOpyrimidine-2 5 4-diamine; 
A^- { [4-(aminomethyl)c^ 

^-{[4-(aminomethyl)cyclohexyl]methyl}-i\^ 2 -[2-(m 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-TV 2 - {2-[(trifluoromethyl)thio]benzyl} pyrimidine-2,4- 
diamine; 

A^-{[4-(aminomethyl)cyclohexyl]methyl}-A^ 2 -(3-fluorobenzyl)-5-m 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl}^ 
2,4-diamine; 

7V 4 -{[4-(aminomethyl)cyclohexyl]metlryl}-7V _2 -(2- 
2,4-diamine; 

7V 4 _{[4_(aminomethyl)cyclohexyl]methyl}-A^ 2 -2-naphthyl-5-n 

T\^-{[4-(aminomethyl)cycloh^^ 

A^-{[4-(aminomethyl)cyclohexyl]met^^ 
diamine; 

TV 4 - {[4-(aminomethyl)cyclo^ 
diamine; 

TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(3-chloro-2-meth.ylbenzyl)-5-nitropyrimidine-2 5 4- 
diamine; 

A^-{[4-(aminomethyl)cycto^ 
2 9 4-diamine; 

T\^-{[4-(aminome1hyl)cycto^ 
diamine; 

TV 4 - {[4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2,3-difluoro-4--metliylbenzyl)-5-nitropyrimidine-2 9 4- 
diamine; 

TV 4 - { [4- (aminomethyl) cy clohexyl] methyl } -TV 2 -(5-fluoro-2-methylbenzyl)-5-nitxopyrimidine-2 ? 4- 
diamine; 
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TV 4 - { [4~(aminomethyl)cyclohexyl]methyl} »5-bromo-7V 2 -(2 ? 5-dichlorobenzyl)pyrimidine-2 ? 4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-bromo-TV 2 -(2-bromobenzyl) pyrimidine-2,4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -7V 2 -(cyclohexylmethyl)-5»ni1xopyrimidine-2,4-diamme; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-bromo-TV 2 -[2-(txifluoromethyl)benzyl]pyrimidine-2,4- 
diamine; 

TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}~TV 2 -[2-(difluorom 
diamine; 

7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-TV 2 -(2-chloro-4-fl^ 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(2-chloro-3 3 6-difluorobenzyl)«5-nitropyrimidine-2 5 4- 
diamine; 

7V 4 -{[4-(aminomethyl)cyclohexyl]methyl}-5-nitro-TV 2 -(2 5 3 ? 5-txifluoro 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -2 ? 3 -dihydro- 1 H-inden-2-yl-5~nitropyrimidine-2 ? 4- 
diamine; 

TV 4 «{[4_(aminomethyl)cyclohexyl]methyl}-TV 2 -(4-chloro-l-naphthyl)- 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(4-methoxy-2-naphthyl)-5-nitropyrimidine-2 3 4-diamine; 
TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-5-nitro-TV 2 -quinolin-6-ylpyri 

iV 4 - {^-^ran^-Caminomethy^cyclohexyllmethyl} -TV 2 -(2 ? 3-dichlorobenzyl)-5-nitropyrimidine-2 3 4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -[2-(2-chlorophenyl)ethyl] «5-nitropyrimidme-2 ? 4-diamine; 
TV 4 - { [4-(aminometkyl)cyclohexyl]^ 

TV 4 - { [4-(aminomethyl) cyclohexyl] methyl } -5-bromo-TV 2 -2-naphthylpyrimidine-2 2 4-diamine; 
4-({[4-(aminomethyl)cyclohexyl]m amino]pyrimidine-5-carbonitrile; 
A? 4 -{[4— trans- (aminomethyl)cyclohexyl]meth3d}-TV 2 -(2-bromobenzyl)-5-ni1xopyrimidine-2 3 4-diamme^ 
TV 4 -(7-aminoheptyl)-TV 2 -(2-bromobenzyl)-5-nitTopyrimidine-2 3 4-diamin 
TV 4 -(7-aminoheptyl)-TV 2 -(2 ? 5-dichlorobenzyl)-5-nitropyrimidi^ 
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iV-({4-[({2-[(2-chlorobenzyl)amino]-5-nitropyrimidin-4-yl}am methyl] cyclohexyl} 
methyl)guanidine; 

iV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-ni1ro-A^-(2-nilTobenzyl)pyrimidine-2 5 4-diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -[2-(2-bromophenyl)ethyl]-5-nitropyrimidine-2 ? 4- 
diamine; 

TV 4 - { [4~(aminomethyl)cyclohexyl]methyl} -iV 2 -(2-bromobenzyl)-5-chloropyrimidine-2 3 4-diamine; 

iV'K{3-[({2-[(2-chlorobenzyl)amino]-5-nitropyri 
methyl)guanidine; 

3-( { [4-( {[4-(aminomethyl)cyclohexyl]methyl} amino)-5-nitropyrimidin-2-yl]amino}methyl)phenol; 

N 2 -(2-chlorobenzyl)-A^-({4-eis-[(dta 
diamine; 

A^ 2 -(2-chlorobenzyl)-5-nitTO-A^-(piperidin-4-ylmethyl)p}^imi 

N 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-ni1xo-iV' 2 -(2--phenylethyl)pyrimidine-2 5 4-diamine; 
N 4 - { [4-(aminomethyl) cyclohexyl] methyl 

or a tautomer, pharmaceutically acceptable salt, solvate, or amino-protected derivative thereof. 
7. A compound according to claim 1, selected from: 

N 4 -({4"[(dimethylamino)methyl]cyclohexyl}methyl)-N 2 -(l-naphthylmethyl)-5-nitro 
diamine; 

N 2 -[2-(methylthio)benzyl]-5-nto^ 

5-nitro-N 4 -(piperidin-4-ylmethyl)-N 2 -{2-[(trifluoromethyl)thio] benzyl}pyrimidine-2 5 4-diamine; 
N 2 -(l -naphthylmethyl)-5-^ 

N 4 -({4-[(dimethylamino)methyl]cyclohexyl}methyl)-N 2 -[2-(methylthio)benzyl]- 
diamine; 

N 4 -( {4- [(dimethylamino)methyl] cyclohexyl } methyl) - 5 -nitxo-N 2 - {2- [(trifluoromethyl)thio]benzyl } 
pyrimidine-2 ? 4-diamine; 
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N 4 -( {4- [(dimethylamino)methyl] cyclohexyl } methyl)-N 2 -( 1 -naphthylmethyl)-5-nitropyrimidine-2,4- 
diamine; 

N 4 -{4-[(dimethylamino)methyl]b^ 

N 4 - {4-[(dimethylamino)methyl]benzyl} -5-nitro-N 2 - {2-[(trifluoromethyl)thio] benzyl}pyrimidine-2,4- 
diamine; 

N 4 -[(l-methylpiperidin-4-yl)methyl]-N 2 -[2-(methylthio)benzyl]-5-m 

N 4 -[(l-methylpiperidin-4-yl)m benzyl } pyrimidine-2,4- 

diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2-methoxybenzyl)-5-ni1ropyrimidine»2 ? 4-diamine; 

TV 4 - { [4-(aminometlxy^ benzyl]pyrimidine-2,4- 
diamine; 

A^-{[4-(aminomethyl)cyclohexyl]^ 
A^-{[3-(aminomethyl)^^ 

iV 2 -(2-chlorobenzyl)-A^-({4-[(dimethylamino)methyl]cyclohexyl}m 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -A^ 2 -(2-bromobenzyl)-5 -nitxopyrimidine-2 3 4-diamme; 
TV 4 -{[4-(aminomethyl)cyclohexyl]methyl}-A^ 2 -[2-(methylthio)benzyl]-5-nite 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -5-nitro-TV 2 - {2- [(trifluoromethyl)thio]benzyl } pyrimidine-2,4- 
diamine; 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl} -TV 2 -(1 -naphthylmethyl)-5-nitropyrimidine-2 5 4-diamine; 

TV 4 - { [4-(aminomethyl)cyelote 

TV 4 - { [4-(aminomethyl)cyclohexyl]methyl}-^ 

TV 2 -(2-chlorobenzyl)-5-nitro-^ 

or a tautomer, pharmaceutically acceptable salt, solvate, or amino-protected derivative thereof. 
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8. A pharmaceutical composition comprising a compound according to any of claims 1 to 7, and at 
least one pharmaceutical^ acceptable carrier or adjuvant. 

9. A compound according to any of claims 1 to 7 for use as a medicament. 

10. Use of a compound according to any of claims 1 to 7 for the preparation of a pharmaceutical 
composition for the treatment of a disease or disorder that is mediated or sustained through the activity 
of PKC-theta in a patient. 

1 1 . Use of a compound according to any of claims 1 to 7 for the preparation of a pharmaceutical 
composition for the treatment of a disease or disorder associated with the activation of T cells in a 
patient. 

12. Use of a compound according to any of claims 1 to 7 for the preparation of a pharmaceutical 
composition for the treatment of an immunological disorder in a patient. 

13. Use of a compound according to any of claims 1 to 7 for the preparation of a pharmaceutical 
composition for the treatment of an inflammatory disease, an autoimmune disease, organ and bone 
marrow transplant rejection, acute or chronic inflammation, allergies, contact dermatitis, psoriasis, 
rheumatoid arthritis, multiple sclerosis, type I diabetes, type II diabetes, inflammatory bowel disease, 
Guillain-Barre syndrome, Crohn's disease, ulcerative colitis, graft versus host disease or lupus 
erythematosus in a patient. 

14. A method of making a compound of the formula (I) according to claim 1 : 
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wherein Ri, R 2 and R3 are as defined in claim 1, said method comprising: 

(a) reacting the compound of formula (II), wherein X and X' are halogens, with an amine R'R"NH, 
wherein R 2 = -NR'R", in the presence of a base to form a compound of formula (III): 



N'^^| /R3 R'R"NH 



II (X, X' = halogen) 



N' 



X N N 
R" 



(R 2 = -NR'R") ^ 



(b) reacting the compound of formula (III) with an amine RiNH 2 to form the compound of formula 
(I): 




R.jNH 2 



N' 



-R. 



-R' 



N' 
I 

R" 

III (R 2 = -NR'R") 



HN 

I 

R 



N' 



R" 



-R' 



I (R 2 = -NR'R") 



15. A method of making a compound of the formula (I) according to claim 1 : 



N' 



-R. 



N 
I 

R 



N N FL 



(I) 



wherein Ri and R 2 are as defined in claim 1 and R 3 is N0 2 , said method comprising: 
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reacting the compound of formula (II), wherein X and X' are halogens, with a thiocyanate salt 
to produce a compound of formula (VI): 



,NO 



N' 
II 

X NT "X 1 



2 thiocvanate n 
salt 




II (X, X' = halogen) 



VI 



reacting the compound of formula (VI) with RiNH 2 in the presence of a base to provide the 
compound of formula (VII): 



N' 



-NO„ 



X' W S 
CN 

VI 



R.,NH 2 



N 




HN N 

k 

VII 



NO, 



f 

CN 



; and 



reacting the compound of formula (VII) with an amine R'R"NH, wherein R 2 = -NR'R", to 
provide the compound of formula (I): 



HN 

R 




NO, 



? 

CN 



R'R"NH 

S*. 



N' 



-NO, 



HN 
I 

R. 



N' 



N 
I 

R" 



-R' 



VII 



I (R 2 = -NR'R") 



121 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughriie,com 



INTERNATIONAL SEARCH REPORT 



Irjgjtfnationai Application No 

W/US2004/002240 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C07D239/48 C07D401/12 C07D405/12 C07D409/12 C07D401/14 
C07D403/12 C07D471/04 A61K31/505 A61P37/00 A61P3/10 

According to international Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07D A61K A61P 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, BEILSTEIN Data, CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



p,x 



US 2003/171359 Al (STEEGMAIER MARTIN ET 

AL) 11 September 2003 (2003-09-11) 

cited in the application 

e.g. examples 1(162), 1(163), 1(165), 

1(666), 

page 1, right-hand column, paragraph 14; 
claim 1 

& WO 03/032997 A (STEEGMAIER MARTIN ; 
KRIST BERND (AT); SPEVAK WALTER (AT); 
SCHOOP ANDRE) 24 April 2003 (2003-04-24) 

EP 1 054 004 A (YAMANOUCHI PHARMA CO LTD) 

22 November 2000 (2000-11-22) 

page 12, line 47 - line 56; claim 1 



1-15 



1-3,8-14 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

*E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken atone 

*Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of the same patent family 



Date of the actual completion of the international search 

24 June 2004 


Date of mailing of the international search report 

06/07/2004 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Johnson, C 



Form PCT/ISA/210 (second sheet) (January 2004) 



Patent provided by Sughrue fttfEon, PLLC - iittp://www.sughrue,com 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



lo|grnationa[ Application No 



Ij^gjTU 

m 



/US2004/002240 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 2003171359 
WO 03032997 



Al 



11-09-2003 W0 



03032997 Al 



24-04-2003 



24-04-2003 



W0 03032997 Al 
US 2003171359 Al 



24-04-2003 
11-09-2003 



EP 1054004 


A 


22-11-2000 AU 


1507199 


A 


05-07-1999 






EP 


1054004 


Al 


22-11-2000 






US 


6432963 


Bl 


13-08-2002 






WO 


9931073 


Al 


24-06-1999 



Form PCT/ISA/21 0 {patent family annex) (January 2004) 

Patent provided by Sughrus Mon. PLLC - http://www.sughrue,com 



